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DUST & FUME 
EXTRACTION 
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DRUMMOND plants are satisfac- 
torily dealing with dusts and fumes 
from boilers, furnaces, cupolas, con- 
verters, coke and coal handling, shot 
blasting, foundries, grinding, polish- 
ing, plating, paint manufacture and 
spray painting. 
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Instead of enormous clouds of dust, the 
particles are converted into a wetted cake 
that can never rise again to become a 


nuisance. ner 


We will gladly discuss your requirements with you. 


DRUMMOND PATENTS LTD. 


5, GREAT WINCHESTER STREET, 
LONDON WALL, LONDON, E.C.2. 
Telephone: LONDON WALL 4432 & 2626 
Northern 141, Royal Exchange, Cross Street, Manchester, 2. Telephone: Deansgate 7015 
Offices: Market Chambers, New Market Street, Newcastle-upon-Tyne, |. Telephone: Newcastle 2/3837 


THE @ HIGH PRESSURE 


GAS SERVICE 
REGULATOR 


This regulator is of a new design 
developed for mass production by 
modern methods, which allow seven 
main types of regulators to be produced, 
covering a very wide range of individual 
requirements, but utilising generally the 
same main components. 

The regulator is suitable for controlling 
the gas supply to domestic premises 
from high pressure mains, or low to 
medium or high pressure mains. 

FULL DETAILS ARE GIVEN IN OUR 
PUBLICATION G/81. 


THE BRYAN DONKIN CO. LTD. 


LINCOLN WORKS — CHESTERFIELD. 3, VICTORIA ST. WESTMINSTER S.W.! 
SUITE 101. 217, BAY STREET, TORONTO — CANADA 
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WHESSOE — 
AT BISHOP AUCKLAND 
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WHESSOE BUILDS WELDED GASHOLDERS 


This 4 lift gasholder, which was built at Bishop Auckland by 
Whessoe for the Northern Gas Board, has a capacity of 3 million 
cubic feet, its steel tank being 183’ 3” in diameter. 

Like all gasholders built by Whessoe it is of welded construction 
and possesses consequent advantages. These include complete 
tightness, avoidance of corrosion pockets and lower repainting costs. 
Contributing to the latter feature are the form of construction 
and the pre-treatment of all materials by the Footner 
Phosphoric Acid Pickling Process. 

During erection careful checks (including radiography of butt 
welds on the tank) were made to ensure high quality welding. 


AN ADVERTISEMENT OF WHESSOE LIMITED DARLINGTON LONDON: 25 VICTORIA ST. S.W.I 
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Photograph published by courtesy of the Southern Gas 


* 


Photograph shows: 
Coke Handling and 
Grading Plant with 
500 ton capacity 
Hoppers installed for 
the Southern Gas 
Board. 


DRAKES ot HALIFAX 


LIMITED 


Telephone : Halifax 470! P.B.EX. Telegrams : Draketed, Halifax 


CONSTRUCTIONAL GAS ENGINEERS FOR MORE THAN A_ CENTUR 


j.j.M. 
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To enable the whole resources of 
our 10 factories to provide a greater 
service to industry, ‘BTR’ have 
withdrawn from tyre manufacture to 
concentrate on the widest range of 
thermoplastic and rubber products. 
Hence the change of name from 
British Tyre & Rubber Co. Ltd to 
BTR INDUSTRIES LIMITED. 
The well-known BTR trade mark 
will remain the same to identify 

the great variety and the unvarying 
quality of the products which play so 
vital a part in so many industries. 
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Products of the BTR Group include: 
CONVEYOR BELTING FOR ALL PURPOSES 
V-BELTS AND TRANSMISSION BELTING 
INDUSTRIAL AND FIREFIGHTING HOSE 

TANK AND PIPE LININGS - ROLLER COVERINGS 
RUBBER BEARINGS - ANTI-VIBRATION MOUNTINGS 
DE-ICERS AND OTHER AIRCRAFT COMPONENTS 
EBONITE AND GUTTA PERCHA PRODUCTS 
AUTOMOBILE ACCESSORIES - RUBBER FLOORING 
MOULDINGS, EXTRUSIONS AND 

ENGINEERING COMPONENTS 

RUBBER BOOTS, SPORTS AND CASUAL FOOTWEAR 
GOLF BALLS, CLUBS AND SPORTS EQUIPMENT 


BTR Industries Lid 


BRITIsn 


THERMOPLASTICS 


RUBBER MANUFACTURERS 


the *‘T’ now stands for THERMOPLASTICS 


The BTR Group includes: SILVERTOWN RUBBER CO. LTD - PALMER AERO PRODUCTS LTD 
BRITISH MOULDED HOSE COMPANY LTD : C. W. RANDALL & CO. LTD - A. G. SPALDING & BROS. LTD 


Br R. 
SNE 


Halifax 
NTUR 


BTR INDUSTRIES LTD - HERGA HOUSE : VINCENT SQUARE « LONDON S.W.1 


j.J.M. 
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BORED PILES FOR 
THE N.F.U. / 
KNIGHTSBRIDGE SITE Bia 


The heavy foundation loading from 
this building made normal footings 
for the columns out of the question 
—a condition frequently obtaining 
to-day when higher storeys are per- § 
mitted. Piling was necessary and the [j 
close proximity of other buildings, 
including a Hospital, precluded the 
use of heavy driving equipment with 
its accompanying noise and vibration. 


Cementation Bored Piles were 
selected by competitive tender and 
the foundation work was completed 
very successfully notwithstanding [ 
the difficult ground conditions 
unexpectedly encountered. 


HEAD OFFICE : 20, ALBERT EMBANKMENT, LONDON, S.E.I1. 
Tel. : RELiance 7654 


WORKS & OFFICES: BENTLEY WORKS, DONCASTER 
Tel. : DON 54175 & 54136 


PURIFIERS 

12 Purifiers 

each 32’ .0” x 36' .0” x6 
Completed in 1956 
for the 

West Midlands 

Gas Board 
Birmingham 


Manufacturers of 


Condensing Plant Coke and Pan As h Washers 


Tar Extractors Purifier Contro ! Valves 
Washers (Pumpless Patent) Gas Pre-Heaters 
Oxide Purification Plant Briquetting Plants 


Patent Boxless Purifiers Refractory Brick Making 
Makers of Gas Works Equipment since 


Mischa Hasding Tat | spel 
oy “leandieeed Bo KEIGHLEY, YORKS. TEL. : 2787-8 
Mild Ste:} Fabrications and steel Grams : “Clapham Bros., Keighley” 
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Among the country’s largest industries using 
CRANE giant valves are :— 

Esso Petroleum Co. Ltd. - British Nylon Spin- 
ners Ltd « Imperial Chemical Industries Ltd. 
Firestone Tyre & Rubber Co. Lid - Reed & 
Smith Ltd + ‘Shell’ Refining & Marketing Co. 
Ltd - Pfizer Ltd. 
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“So Crane giant valves 
help me 
make my salad!” 


Co Mrs. Hepplewhite, but true. That lettuce strainer you’re 
shaking is made from “‘Alkathene”—an I.C.I. material which Crane 
valves help to produce. I.C.I. use Crane giant valves in the early pro- 
cessing stages—and like many another firm find them completely 
trouble-free. The giant valve is just one among a whole range of Crane 
valves, from }” to 24”, each with a tradition of reliable service. What- 
ever you're making, keep Crane in mind—for valves you can bank on. 


CRANE 


VALVES OF BRONZE, CAST IRON AND CAST STEEL 


ANE LTD., 15-16 RED LION COURT, FLEET STREET, LONDON E.C.4. WORKS: IPSWICH. Branches: Birmingham, Brentford, Bristol, Glasgow, London, Manchester 
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From the driver’s cab... 


The driver of a modern Diesel Locomotive | That’s why a Fowler Diesel Locomotive 
has very definite views on what its perform- | earns his full approval; started at the touch 
ance should be. He expects it to provide | of a button, easy and simple to maintain, 
easy control and a clear view, to be able to’ | the Fowler Diesel Locomotive does its job 
absorb sudden strains and still have plenty | with safety, efficiency and ease. 

of power in reserve. 


John Fowler & Co. (Leeds) Ltd., Leeds 10 


= FO nase z77-= Telephone: Leeds 3073! 
. wT & a7 Products of the Marshall Organisation, Gainsborough, England. 


Please 
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A most interesting application of the SECUREX principle is to be 
found in the water system of the new Liverpool University 
Laboratories, throughout which Securex Joints are used exclusively. 
In such an establishment the selection of Securex is a remarkable 
endorsement of its utter dependability and efficiency. 


JAMES H. LAMONT & CO. LTD. 


ENGINEERS AND BRASSFOUNDERS 


GYLEMUIR WORKS, CORSTORPHINE, EDINBURGH 12., SCOTLAND. 
LONDON OFFICE: NORFOLK HOUSE, LAURENCE POUNTNEY HILL, E.C.4. 
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WLBOL TS 


‘There is no waiting for cement to harden when you use Rawlbolts. 
The holes are drilled with a Rawltool to the exact size, 

the Rawlbolts dropped, in and after the machine has been positioned 
the bolts are tightened. The expansion of the members locks 

the bolts in the holes. They cannot work loose through vibration 
or shock. The machine can be put into operation immediately. 


Rawlbolts have earned a sterling reputation for strength and reliability 
throughout the world—they are used by the million every month. 


Rawlbolts grip by expansion—their strength as a fixing is 


based on the enormous compressive strength of concrete itself. 


RAWLBOLTS ARE MADE IN TWO TYPES 


For fixing heavy machinery to floors there is the 
Loose Bolt type of Rawlbolt which enables the 


machine to be slid into position after the 


Rawlbolt has been inserted. For wall fixings use 


the Bolt Projecting type which will position 
the fixing before tightening up. 


Please write for Chart and descriptive literature. 


RAWLDRILLS 


For hand boring for 
Rawlbolt sizes 
Ato G. 


BS45 


Tools that save time For hole boring there is a big range of high 
efficiency Rawlplug tools for use by hand, electric and air power. 


STARDRILLS 


For hand boring for 
all Rawlbolt sizes. 


TRIFORM DRILLS 


For use in electric 
hammers for Rawl- 
bolts sizes C to K. 


DURIUM MASONRY 
DRILLS 


For use in hand and 
electric drills for 
Rawlbolt sizes 
C to G. 


P. H. BITS 


For use in pneu- 
matic hammers for 
Rawlbolt sizes 
E to K. 


DURIUM HAMMER 
DRILLS 


For use in electric 
hammers for Rawl- 
bolt sizes C to J. 
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SAFER... 


with Siebe, Gorman 


IN GASEOUS ATMOSPHERES, in Chemical, Gas 
and Refrigerating Plant, Siebe, Gorman equip- 
ment safeguards life and health. It covers all 
routine and emergency requirements, involv- 
ing repairs, inspection and rescue. 

Here are some sypical applications: 
SELF-CONT. BREA iG APPARATUS. 
Compressed air and oxygen types with 
durations from 4 hour to 2 hours. 
RESPIRATORS of the filter type. “‘Puretha” 
Mark IV and “Gaspro” Gas Respirators. 
Also dust and fume masks. 

SMOKE AND GAS HELMETS AND MASKS of 
the fresh air type. “Spirelmo”’, “Bloman”, 
““Antipoys”’, etc. 

RESUSCITATION APPARATUS. Oxygen types 
for asphyxia, electric shock, etc., including 
“Novox” and “Novita’’. 

GAS DETECTION APPARATUS and Protective 
Clothing of all types. 


Established 1819 
SIEBE GORMAN & COL 


FOR SAFETY EVERY WI 


Neptune Works, Davis Rd., Chessington, Surrey 
Telegrams: Siebe, Chessington Telephone: Elmbridge 5900 


PATENT AUTOMATIC 
COKE WEIGHER 


Approved by the Board of Trade and stamped by the Weights 
and Measures Authorities. 


Capacity : 28 to 112 ibs. per discharge (nett). 


Speed of Weighing: Up to six weighings per 
minute. 


Guaranteed accuracy and continuity of operation. 
Machines may be seen working by appointment. 


RICHARD SIMON & SONS, LTD. 
PHOENIX WORKS, VERNON ROAD 
BASFORD, NOTTINGHAM 


Telephones: 75136-7-8 


By Courtesy of the North Western Gas Board 
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“HYDRAULIC Saat UNIT 
with 300° angular motion 


This: ‘semi-rotary’ slave is the latest addition to the wide range of 
LOCKHEED hydraulic units. It is a device which is complementary to the 
normal straight-acting slave cylinder. Designers are rapidly finding uses to 
which this unit .can be put, in swinging, turning, opening, closing, clamping, ° 
oscillating, indexing, pulling, pushing, lifting and lowering. 

A range is planned, providing torque outputs from 1,500 to 1,000,000 Ib. 

ins., and up to 300° angular motion in single vane types, and up to Aiea in 
double-vane types. 

This unit is available for early delivery in the smaller sizes, 

Further details of this and other units in the LOCKHEED range will be 
sent on request. Kindly mention this journal. 


ee a ee ee 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 
Shaw Road, Speke, Liverpool 19. Telephone: Hunts Cross 2121 





> COMPLETE INSTALLATIONS 


wee OR INDIVIDUAL UNITS 
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craftsmanship in steel... 


Developments now taking place within the Gas Industry 
are designed to give benefits to industrial and public 
consumers alike. Long before these developments are 
complete and the benefits realised, detailed planning 

is called for in a multitude of ways. Not least is the 
supply and fabrication of structural steelwork 

and this has been Walker Bros. contribution to the new 
gas-making plant at the Walsall Works of the West 
Midlands Gas Board. We are highly organised to tackle 
any structural steelwork problem, large or small, 

and go years of specialist knowledge and 


experience is backed by exceptional works facilities. 
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WALSALL * STAFFS * TELEPHONE: WALSALL 3136 


London Office: 66 Victoria Street, S.W.1 ° Telephone: VICtoria 392 
ESTABLISHED 12867 
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PRESSURE 
GAUGES 


THE GAS AND CHEMICAL 
INDUSTRIES 
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Milne (Edinburgh) Ltd. 


MILTON HOUSE WORKS 
MILTON STREET 


EDINBURGH ~~: 8 


* MIDLAND METER WORKS ~- VICTORIA ROAD 










LEEDS BRANCH 






Godfrey positive displacement blowers, 
vacuum pumps and gas boosters are 
widely used in industrial processes where 
large flows of oil-free air are required at 
moderate pressures. The units can be 
supplied complete with motors on 
baseplates. Performance: Flows up to 
3,500 c.f.m. at pressures up to I0 p.s.i. 
Also available: superchargers, diaphragm 
pumps, relief valves, etc. 














Sir George Godfrey 
and Partners 
(industrial) Limited 


ze cODERDES 


Hanworth, Middlesex. Telephone: FELtham 3291 Cables : Godfrepart, London 













Associated Companies in Canada, Australia & South Afric 
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The well dressed pipeline... 


Fibreglass reinforced tissue pipewrap is designed for use with asphaltic or coal-tar 
enamels. It will withstand immersion under load in hot enamel at over 500 degrees 
Fahrenheit and remain substantially unaffected in strength. 
Fibreglass pipewrap has high porosity which gives even and immediate bleed through 
of enamel. Nevertheless this porosity is combined with high tear and tensile strength. 
Field experience has shown that breaks and tears are negligible. Enamels reinforced 
_—_— with Fibreglass give maximum resistance to 
f > % corrosion, soil stress and backfill damage. 
\ 4 


A 


‘5.8 wrapped in 


FIBREGLASS LIMITED, ST. HELENS, LANCASHIRE 
TELEPHONE: ST. HELENS 4224 
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This improved version of the well- 
known Evered water governor 
is suitable for all instantaneous 
gas water heaters up to 5 gallons 
per minute flow rating. It is 
small in size, easily adjusted and 
requires the minimum of main- 
tenance. 


Designed for supply pressures up 
to 150 p.s.i.; tested to 300 p.s.i. 
and adjustable between 8 and 20 
p.s.i. outlet pressure; it satisfies 
every requirement of B.S.S. 1250 
part 3, 1955. 


vered ) 


Gas and ‘Water Governors 


VE EVERED & COMPANY LIMITED, SMETHWICK 40, STAFFS. Est. 























No. 3/9138D 


Hot pressed. Floor Pattern 
with Drop Head Cock 
}” Iron or 4” Brass Inlet. 


Elbow Union 
Hot Pressed. 
}"lron x Lead. 
%*% Union Joints and Cocks of 
every description. All types of 
Gas Fittings from Hot Pressings 
Castings and Brass Rod. 7 CC, k Male x Female or with 
The name of Whitehouse has ——"! 4 == 7 “i — Bet kar age 
been famous since 1872 for f , — _— a mere For iron #°, 3°, 
accuracy and fine finish. be Fa = ——__| |, 14", 14", 2". 


; Larger sizesupto 
You are invited to send for our 


illustrated catalogues. No. 9291 Hot P i Sree 


Head For Iron 4”, #”, 4", 2’. 


Wm. Whitehouse & Co. Ltd. 


EMPIRE WORKS, BRUETON ST., BIRMINGHAM, 4. (Established 1872) 
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tailor-made to each lob! 


MULTIRAIL fabricated steel handrail standards ‘ d 

have proved to be as rigid as the solid forged type, with fabricate 

the advantages of four ferrules enabling Uf steel ae late! rail 
iP 


vacant ferrules to be used in 


carrying power lines, air standards 


and gas pipes, etc. 


“SAFETREAD” FLOORING IS 


welded for 
extra strength 


Tailor-made and not just cut to 

fit, ‘Safetread’ flooring is no dearer 
to specify than ordinary steel flooring, 
but provides maximum strength with 
minimum of materials ; non-skid 
surface ; 82% light and air 
penetration ; a neat-fitt- 

ing, clean appearance. 


Allan Kennedy : 


ae 8 ee Re ae ee eee es Tee le a 


Tel : Stockton 65464 (4 lines) Grams : Grating, Stockton-on-Tees. Also at 207 Victoria Street, London, S.W.! 
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COMPRESSORS 
& EXHAUSTERS iis ass. 


See our Advertisement Next Week. 


ULTRASORB 
ACTIVATED 
CARBON 





IWATA 


REAVELL «a oo. tro. IPSWICH. 
Te O22 ir 
ULTRASORB Carbons are available ‘ re- 


covery of most industrial solvents, benzole FROM STOCK 


extraction, water purification and other gas 4in. Reconditioned Cast Iron Flanged Pipes 9 ft. 


ee nee Sea VALVES for GAS, WATER and STEAM 


Sizes fin. to 36in. in C.I., gunmetal and steel. 
BRITISH CARBO NORIT U 
NION LIMITED STEEL TUBES 


LONDON ROAD : WEST THURROCK : GRAYS ESSEX All Sizes up to 24 in. Flanged, Plain ends, Screwed and Socketed, 
Grams: ‘Bricarbun Grays’ Tel.: Grays Thurrock 4845 Loose Flanged, ictaulic and Unicone Joints. 


CARBO - UNION - WHESSOE Midland Iron & Hardware Co., (Cradley Heath) Ltd., 


Activated Carbon Recovery Plant for the . CRADLEY HEATH, STAFFS. 


purification of gases and the recovery of vapour Telephone: Cradley Heath 6264-5-6. Telegrams: Ptpes, Cradley Heath. 
phase solvents. 


Whessoe Ltd : Darlington : Co. Durham CASES FOR BIN DING 


Cables : Whessoe Darlington Tel.: Darlington 5315 Quarterly Volumes of the “ Gas Journal.” 


. LONDON OFFICE : 
25 VICTORIA STREET, S.W.I.  ABBey 3881 9/6 each, post free 


Walter King, Ltd., 11, Bolt Court, Fleet Street, London, E.C.4. 


ROTARY COMPRESSORS 


OUR ROTARY COMPRESSOR 
HAS MANY ADVANTAGES 
IN DESIGN AND PERFORMANCE 


EASE OF INSTALLATION 
MINIMUM MAINTENANCE 
NO SUCTION VALVES 
METALLIC GLANDS 
ROLLER BEARINGS 
SILENCE IN OPERATION 
RETENTION OF INITIAL 
HIGH PERFORMANCE 


| ERIE The illustration shows an air-cooled Compressor 
IC a4 : AG for 15 p.s.i.g. Also available as a water-cooled 
g n\' I machine for h.p. distribution. 


AND COMPANY LTD BOLTON 
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NEW Mk Il CLOCK CONTROLLER 


TAY WORKS, WEST BOWLING GREEN STREET, EDINBURGH, 6 
Telephone Nos.: LEITH 36544 & 35069 Telegrams : “TANGENT, EDINBURGH”’ 
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Superior plant is the 
Potent Agent in achieving 
economical production. 
GAS INSTALLATIONS 
require pipes and fittings 
that will give efficient 
service allied to well 
planned layout. 


Shaw-Petrie and Clyde 
Tube Forgings Limited, 
manufacture, _ fabricate, 
and erect, to the highest 
specification, a complete 
range of pipe-work and 
Seamless Steel and Alloy 
Butt Welding Fittings. 


Hal 


ytd 


i 


LONDON OFFICE 157 VICTORIA ST. SW1 


SHAW-PETRIE | CLYDE TUBE |g 


CANADIAN CLYDE TUBE 
P.O. BOX 278 WESTON 


LIMITED | FORGINGS LTD |e 


South Africa Norway Sweden 
Australia and Finland 


OSES RAL REOR NCE PeMeaR AD mE AA EME bom | CYOE,, TUBE, FoRcincs OF AMERICA 
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Fit British Standard Dimension Motors 


FOR INTERCHANGEABILITY 


Continuity of production and the fullest possible use of plant—these are the 
benefits brought by interchangeability, as every maintenance engineer knows. 
BTH Motors were among the first British Standard Dimension machines pro- 
duced and are unsurpassed for electrical performance and dependability. They 
are totally-enclosed, fan-cooled, squirrel-cage machines, manufactured to B.S. 
2083 in a range of up to 50 h.p. 


BTH Advisory Service for Industry 
BTH specialist engineers are at ‘your 
service, ready to use their experience and 
knowledge to help you solve any problems 
on: electrical equipment. Please make use 
of our Advisory Service freely at any time. 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED « RUGBY 
Member of the AEI group of companies 
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of the reinforced concrete structures reconditioned with Gunite at the 
Carlisle Works of the Northern Gas Board 


unite—concrete applied by air pressure— 
has numerous applications where its great 
density and extreme adhesion have excep- 
tional value. 


For repairing reinforced concrete 
it has particular merit, as, due to the method 
of application, a uniform density and adher- 
ence is obtained whenever Gunite is applied. 


For lining coal bunkers and steel 


chimneys it possesses great resistance to 
corrosion and protects steel-work from the 
abrasive action of coal or coke. 


96, VICTORIA STREET, S.W.|I 


Telephone : Victoria 7877 & 6275 


0, ROYAL CRESCENT, GLASGOW C.3 
Telephone : GLASGOW DOUGLAS 8671 


THE 


ONGRETE PROOFING 


CO., LTD. 


Handbook “ GUNITE”’ sent on request 
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continue to become more and more acute. Lord 

Mills, in his speech at the Research Luncheon, 
pointed to the necessity of finding some means other 
than processing the best and most expensive coals of 
making certain that the gas industry remained competi- 
tive. In our comments on the gas and electricity debate 
last week, we quoted from speeches made in the House, 
and the salient points from these speeches were that 
gas as made by conventional means was too costly, and, 
that the reason for the high cost of production was 
essentially the high cost of the chief raw material, the 
best quality gas and coking coals. The industry must 
ind other means of gas manufacture from other and 
heaper raw materials. 
This, we think, is true. With the industry organised 
at present, labour and staff can be cut down to the 
minimum and machines both in the works and the 
office, not to mention mechanisation applied to gas 
distribution, can do all the hard time-consuming jobs. 
osts will be reduced and productivity increased. But 
e high cost of coal continues to rise and the gulf 
Hetween gas and electricity manufacturing costs con- 
| inues to widen. We hear of new forms of gas-making 
lant from time to time and we might be forgiven if we 
mecome a little confused by foreign names. Even if in 


| 


| nglish they are either of transatlantic origin or so 
| 


T= need to find alternative ways of gas-making 


lisguised as trade names to be unrecognisable. 

It was, therefore, a pleasant surprise to open the 
urrent issue of the Journal of the Institute of Fuel and 
ind in it two papers of special interest, one by Mr. K. J. 
rane, on ‘ Gas-making processes in the British gas 
sndustry,’ and the other by Dr. Hans Heinrich Koppers, 
____ pn *‘ The Koppers-Totzek gasification process.’ In the 
©"first paper Mr. Crane has taken the trouble to collect 
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Other Means of Gasification 


together in one article all the gas-making processes, 
other than conventional carbonisation, either in actual 
use or under construction in the British gas industry. 
Previous descriptions have been given by South Western 
Gas Board officials of some of the more exotic processes 
now being tried out at Gloucester, in the form of a paper 
to the Institution, or an address to a district section. 
Mr. Crane’s paper, however, is one for fuel technologists 
who are not necessarily gas engineers and so most of 
the technical detail can be safely omitted. 

In a most explicit diagram in the early part of the 
paper the relative importance of the other gases, includ- 
ing coke oven gas, is clearly shown, but even so other 
gas-making processes are only just beginning to make 
their presence felt. As more plants are completed and 
settle down to regular production after the many prob- 
lems associated with any new type of plant under 
development have been solved, so will their full effect 
be felt. In Dr. Hans Koppers’ paper, a new plant being 
developed in Germany by Heinrich Koppers G.m.b.H. 
for gasifying finely divided coal or oil in a stream of 
oxygen, together with a modification for working under 
pressure, is described. 

The firm of Koppers of Essen and its associate (but in 
no way financially linked) the Koppers Company of 
America have always been in the forefront of develop- 
ments in carbonisation. In this country, however, the 
two firms are better known for their coke oven plants, 
the Koppers oven from Germany and the Becker oven 
which originated in America. 

This latest development by Koppers of Essen is a 
means of gasifying finely divided coal in a stream of 
oxygen and steam. A gas containing 50% of carbon 
monoxide and 34% of hydrogen with a calorific value 
of 275 B.Th.U. per cu.ft. is obtained. The H,S content 
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amounts to .3% and the methane content to less than 
.1%. Since the coal is finely ground before processing 
and slagging and cyclone arrangements remove all ash 
formed by the process, the highest ash content coals, 
which would otherwise be unsuitable, can be used. 

Perhaps this process may be yet another means of 
making the British gas industry independent of expen- 
sive high grade gas and coking coals, since even such 
low grade gas could be rendered inert free by extracting 
the carbon dioxide (it contains less than 2% of nitrogen) 
and be up graded, or even find a wide application as 
synthesis gas for oil production. 

In view of the urgency for using all means of gasifica- 
tion we feel that no process should be disregarded until 
it has been proved unsuitable for British coals. 


Preventative Maintenance 


HE maintenance of plant has always exercised the 

plant manager’s ingenuity but it did not become a 

separate branch of management until labour costs 
rose after the last war. In the early years of this 
century, when costs were tending to fall, the proprietors 
of gas undertakings could afford to be careless in the 
quality of much of the maintenance work that was 
carried out. The abundance of cheap fuel too, made 
unnecessary the need for strict maintenance of plant 
from which the heat losses were unduly great because 
of its bad state of repair. Cheap labour made it possible 
to keep plant running somehow, however obsolete the 
design may have been, or however wasteful in heat a 
prime mover might have become. 

It was probably a source of pride for the works 
fitters—or ‘ the black gang’ as they were often known— 
to exhibit steam pumps which were dug up out of scrap 
heaps and which were anything from 50 to 70 years old. 
These would have been. painstakingly put to work, and 
by sheer ingenuity and immensely high standards of 
skill brought back to something like their former glory. 
‘When that pump was made,’ it would be said, ‘ they 
knew how to make them.’ In fact, with cheap fuel to 
hand and any amount of skilled labour, some of it very 
conscientious, it was economically more advantageous to 
do this than to expend capital on new machinery. This 
was specially true during the years of depression in the 
early 1930's. 

In fact, it was not until 1953, in a paper read to the 
London and Southern section of the Institution by Mr. 
Morland Fox, that the new maintenance facts of life 
were really brought home to the gas industry. 

The area boards had taken over plant of all types and 
sizes from the former undertakings and much of it was 
in a poor state of repair. In the smaller undertakings 
the war had had much to do with this and the rising 
cost just afterwards had made it quite impossible to 
compete with ‘deferred’ maintenance. In some of the 
larger undertakings, perhaps, the shadow of nationalisa- 
tion immediately after the war had been anything but 
encouraging. With the reorganisation of production in 
the industry andthe construction of large units of up- 
to-date design, both the need and the incentive for a 
high standard of maintenance was clear. Maintenance 
like everything else today costs a lot of money and 
however conscientious and far-sighted a plant engineer 
may be, this point must not be forgotten. Preventive 
maintenance ensures that plant can be kept running at 
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high efficiency and that the works will not stagger from 
one breakdown to another. 

The size of even the largest units in the gas industry, 
and any form of automatic control with which they may 
be fitted, pale into insignificance when compared tc 
those at the oil refineries which have been erected ir 
Great Britain since the war. 

It was with particular interest, therefore, that we reac 
the paper given before the London and Southern Section 
of the Institution by Mr. R. F. D. Reed of the Britist 
Petroleum Co. Ltd. The particular refinery referred to 
was the Isle of Grain and the paper described the 
organisation of maintenance at this refinery. 

It is of interest to realise how vast this plant is before 
any points-from the paper can be applied to the gas 
industry. Of the total area of 900 acres, 600 are 
covered by process plant and tankage; there are over 
600 miles of piping and 20 major production units 
including the largest crude distillation plant in Europe. 
The electric power generating capacity of the works is 
16 MW and 750,000 Ib. of steam at 740°F. and 560 Ib. 
sq. in. are generated hourly. The refinery is maintained 
by a staff of 57 and a labour force of 545. 

In his paper Mr. Reed points out that as a result of 
intensive planning, good management and excellent 
organisation among all those concerned the cost of 
maintenance expressed as a percentage of replacement 
value has been falling steadily in refineries as a whole 
since 1951. This is a remarkable achievement in spite 
of the rise in wages of these types of craftsmen and 
higher costs of materials in the last few years. 

The important points to bear in mind it would seem 
are that each piece of plant must have a history sheet, 
must be regularly inspected, and adequately but not 
over maintained. Priorities for attention to individual 
pieces of plant must be rigidly adhered to and super- 
vision and craftsmanship never less than the best. 

The ‘organisation of a labour force of this size 
needs carefully planning; so also does the provision of 
the best equipment and tools for their use. By forming 
a labour pool, the right men can be called upon for the 
jobs in hand and can be posted to any section of the 
refinery with the proviso that work is better done in the 
shop than the field. Mr. Reed is most insistent about 
this and stresses the poor economy that results from 
trying to save money by not providing the best tools. 
This generally means bringing large sections of plant 
into the well equipped workshops for complete 
overhaul. 

We feel that there is a great deal of interest in this 
paper for the gas industry, especially when we hear so 
much about the application of work study to al 
branches of industrial life, but for its application to ou 
industry to be effective we feel that it should be read i 
conjunction with Mr. Morland Fox’s paper. This pape 
was essentially for the gas industry and came at a time 
when the current ideas of preventive maintenance in thd 
industry were not nearly so well developed and sa 
universally understood as they are now. Much of wha 
he said in his paper may seem common sense to th¢ 
station engineer of today; then he may have been gro 
ing, but now he has the organisation behind him td 
carry out this very necessary service to his plant. 

If Mr. Reed’s paper makes those responsible for plan 
maintenance think ‘ big’ and improves their ‘ manag: 
ment sense,’ it will indeed have done its job. 
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Should Auld Acquaintance .. . 


HE gas industry is rightly proud of its reputation as 
E Bes employer, and is conspicuous for the way in which 
it maintains contact with those who have retired. An 
interesting example of how the industry remembers those 
who have given long and loyal service is provided by the 
Wirral Group of the North Western Gas Board. 

In March of this year a Pensioners’ Comforts Fund was 
formed, and this has now firmly established itself as a 
feature of the Group’s general welfare programme. Its 
founder was Mr. F. C. Searle, the Group Wages and 
Labour Officer, who felt that among the 250 pensioners 
there would, from time to time, arise cases of hardship and 
loneliness brought about by sickness or disability. Feeling 
that the pensioners themselves were the obvious people to 
take an interest in the welfare of their colleagues, and that 
all that was required from the Group was some help by 
way of organisation, the matter was discussed at a pen- 
sioners’ meeting. A working committee was appointed, 
followed by a constitution and rules of operation. 

The scheme is open to all pensioners in the Group whose 
weekly subscription of 3d., supplemented by the Board, 
provides a fund out of which comforts are provided and 
travelling expenses met. Every pensioner has in his 
possession a pre-paid business reply card so that he can 
inform the committee if he falls ill or meets with some 
other misfortune. The committee meets weekly, discussing 
cases which have been visited during the preceding week, 
and deciding which visits require to be made during the 
forthcoming week. All the members of the committee are 
themselves visitors, and while no _ visitor goes 
empty-handed to anyone in need, the committee decides 
upon additional comforts where necessary. 


CORRESPONDENCE 


A ‘Self Checking ’ Instrument 
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Membership of the fund is little short of 100%, and 


the activities have been extended to take account of 


widows as well as pensioners, all of whom are now visited 
at regular intervals. Every co-operation is given by the 
local hospital management committees and the staffs of the 
various hospitals, so that pensioners removed to hospital 
receive the special attention of the committee and are 
visited at frequent intervals. 

Similar schemes may operate elsewhere in the industry, 
but we doubt if there are many quite like this. It seems 
to be an admirable arrangement. 


This Was Disgraceful 


N its long and regrettable history of bad publicity the 

gas industry has seldom suffered anything more deplor- 
able than the nonsense talked about it on Granada Net- 
work’s ‘ Under Fire’ on November 29. Questions on gas 
explosions and leaks were put by people in Manchester 
to a panel in London consisting of Mr. Charles Royle, 
the M.P. for Salford West, and Mr. Bob Bulbrook, of the 
South Eastern Gas Board. Why the former should have 
been regarded as competent to answer questions on the 
industry, and the latter to be familiar with main laying 
practice in the North Western Gas Board is beyond us. 
But in criticising free competition with electricity and the 
building of new showrooms the panel did the gas industry 
a major disservice. Next time Granada decide to spot- 
light gas we hope some effort will be made to select a 
team qualified to do the job properly. It will take several 
such programmes to erase from viewers’ minds the 
impression created by this inept exhibition. 


accurately the conditions obtained when 
other gases are burnt. This has been 
checked on the American pattern Thomas 
calorimeter by the Bureau of Standards, 
where an instrument previously stan- 


Dear Sir, 


We have read with great interest Mr. 
J. Sharp-Smith’s paper on the ‘ Control 
of quality in Town Gas,’ which was 
reprinted in your journal of November 
6, 1957. 


From valuable experience gained over 
a period of 30 years Mr. Sharp-Smith 
draws conclusions which very properly 
give due weight to the respective merits 
of the Fairweather and the Thomas gas 
calorimeters, but there are certain points 
relating to the latter instrument which 
seem to call for comment. 


It is stated that the Fairweather calori- 
meter has the advantage that the 
accuracy of each component can be 
checked, and it seems to have been over- 
looked that there are only two tests 
required to check the Thomas calori- 
meter and the error in each test can be 
independently observed. 


The accuracy of the Thomas calori- 
meter depends largely on the mainten- 
ance of a constant ratio between the 
volume of gas burnt to the volume of 
cooling air, and this ratio can very easily 
be checked by means of the air/gas ratio 
test, and the percentage error, if any, is 
indicated directly on a scale attached to 
the test equipment. The setting of the 


air gas ratio adjustment can be made 
correct to within 0.1%, which is well 
within the guaranteed accuracy of 0.5%. 

The balance of the thermometer leads 
resistance is readily checked by the cold 
balance test and the error, if any, is 
shown directly on the chart. 

With these two simple tests it would 
seem that the Thomas calorimeter can be 
regarded as a truly self-checking instru- 
ment. To make assurance doubly sure, 
a check on both calorimeters should be 
made to ensure that combustion is com- 
plete and that there are no leaks in the 
gas lines. Fortunately, | commercial 
hydrogen of purity 99.9% is readily 
available (the impurities are stated to be 
oxygen and nitrogen in approximately 
equal proportions), and provided primary 
air is mixed with the hydrogen’, complete 
combustion will take place and a very 
steady reading will be obtained. It is far 
easier to check a calorimeter on a gas of 
known and constant calorific value than 
to test it by comparison on a fluctuating 
calorific value when personal errors of 
observation can play a large part. 

It should be remembered that the 
Thomas calorimeter operates with a con- 
stant heat input to the burner for any 
declared calorific value, and the stan- 
dardisation by hydrogen reproduces very 


dardised on hydrogen was checked on 
carefully purified methane and it was 
found that the calorimeter was equally 
accurate under these conditions.* The 
fact that one can check the combustion 
in the Thomas calorimeter. very easily 
would seem to indicate that the instru- 
ment possesses a particularly valuable 
feature. 

It is because the Thomas calorimeter 
uses a constant heat input that one can 
burn blast furnace gas or butane with 
equal accuracy, a feature which ought 
not to be overlooked in these days of the 
manufacture of what J. W. Mellor so 
aptly called ‘ courtesy title’ coal gas. 

In common with many other manufac- 
turers, this Company found itself in a 
very difficult position during the war over 
the supply of spare parts, but happily 
this situation no longer exists and users 
can confidently expect to obtain prompt 
deliveries of spare parts. 


Yours faithfully, 


A. D. E. LAUCHLAN, M.A. (CANTAB), 
Chief Chemist. 
Cambridge Instrument Co. Limited. 


December 5, 1957. 


1 Jour. Res. Nat. Bureau of Standards. 
p. 1, 1931. 

2 Jour. Nat. Res. Bureau of Standards. 
No. 4, p. 213, 1957. 


Vol. 6, 
Vol. 58, 
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Personal Notes 


Mr. H. P. Lupton, who has just retired 
after 37 years with the Liverpool gas 
undertaking, started at Burnley where 
he was articled to Mr. J. P. LEATHER, the 
Corporation Gas Manager, in 1909. 
Three years later he was appointed junior 
Gas Engineer. After service in the 1914- 
18 war, Mr. Lupton joined the Liverpool 
Gas Co. as Chemical Supervisor in 1920. 
In 1931 he organised the Company’s 
industrial department and joined the Gas 
Development Committee. Subsequently, 
he became a member of the Industrial 
Gas Centres Committee and was 
appointed Secretary of the Liverpool Gas 
Development Centre. A Past President 
of Manchester Junior Gas Association, 
Mr. Lupton was appointed Vocational 
Training Officer to the Liverpool Gas 
Company in 1943 and in 1955 was 
seconded from all duties to prepare a 
book for industrial gas engineers and 
students. Presentations were made to 
Mr. Lupton by Mr. J. G. O. Drake 
(Liverpool Group General Manager). 


Mr. C, Marvey, Director of R. & A. 
Main, Ltd., of Edmonton, was guest of 
honour at a celebration dinner at Gothic 
Works, Angel Road, to mark the comple- 
tion of his 50th year of service. Mr. 
Marley began his career in the engineer- 
ing department of Thomas Glover & Co., 
Ltd. After service in the 1914-18 War 
he was appointed Assistant Works 
Manager to R. & A. Main Ltd., and in 
1920, Works Manager. Promoted to 
General Manager, in 1923, Mr. Marley 
served in this capacity until June, 1944, 
when he was elected to the. Board of 
Directors of the company, and of the 
associated company, Main Water Heaters 
Ltd. In 1946, on the formation of Main 
Enamel Manufacturing Co., Ltd., he be- 
came a Director of this new subsidiary. 
In 1950 he was appointed Joint Manag- 
ing Director of R. & A. Main Ltd., and 
in 1952, on his election to the Board of 
Glover & Main Ltd., also became Joint 
Managing Director of Main Water 
Heaters Ltd. Although he has since 
relinquished his appointment as Joint 
Managing Director of R. & A. Main 
Ltd., and Main Water Heaters Ltd., Mr. 
Marley remains on the Board of these 
two Companies, and of Glover & Main 
Ltd., and the Main Enamel Manufac- 
turing Co. Ltd. He is also a Director of 
Morley Products (Padiham) Ltd. Among 
those attending the dinner were three 
retired members, Mr. J. TyYDEMAN, Mr. 


S.E.G.B. Lays on Gas 


for Rescue Workers 


OUTH EASTERN GAS BOARD 

Engineers laid an emergency 2-in. 
service pipe 200 ft. long into St. John’s 
railway station last Thursday afternoon 
so that search and salvage parties work- 
ing on the wreckage of the Lewisham 
train disaster could have a _ constant 
supply of hot meals and drinks. 


W. Bayiir, and Mr. J. ANDERSON. 
Following the proposal of the loyal toast 
by Mr. R. S. Goodfellow, General 
Manager, R. & A. Main Ltd., Mr. Dick 
PERRY proposed the toast to Mr. Marley 
and presented him with an illuminated 
address. A second presentation was 
made by Mr. J. V. Bew. After Mr. 
Marley’s reply, a toast to ‘Our Company’ 
was proposed by Mr. E. R. J. Fou.ston, 
and Mr. P. D. M. Airp, Deputy Chair- 
man, Glover & Main, Ltd., and R. & A. 
Main, Ltd., replied. A vote of thanks 
was proposed by Mr. J. Wort Ley, 
General Manager of R. & A. Main Ltd. 


Mr. FREDERICK ERNEST WRIGHT 
received a presentation recently at the 
Loughborough offices of the East Mid- 
lands Gas Board to mark 50 year’s 
service in the industry. The presentation 
was made by the Chairman of the Board, 
Mr. R. S. Johnson. Other officials at 
the presentation were Mr. S. A. J. 
Horrod, Manager, Loughborough; Mr. 
J. H. Brooke, Assistant Divisional 
General Manager; Mr. J. Corrigan, Divi- 
sional Sales and. Service Manager; and 
Mr. T. Douglas, District Superintendent. 


Mr. R. WarDELL, of Boston, Lincs., 
was presented with a picnic set at the 
meeting of the Eastern section of the 
Institution on December 4 to mark the 
end of his year of office as Chairman of 
the section. 


Mr. J. H. FisHwick, Area Manager 
of Sidney Flavel & Co., Ltd., for the 
South Eastern and Eastern Gas Boards, 
is to extend his activities to include the 
area covered by the North Thames Gas 
Board. 
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S.E.G.C.C. Meeting 


CLEAN AIR 
EXHIBITION 
ON DISPLAY 


FEATURE of the December 
meeting of the South Eastern Gas 
Consultative Council at Caxton Hall 
was a demonstration of the Board’s 
clean air exhibition by Mr. J. D. C. 
Woodall, Assistant Commercial Mana- 
ger of the South Eastern Gas Board. 
Mr. Woodall spoke of the success they 
have had in loaning the exhibition to 
local authorities before they decide 
to set up a smoke controlled area. 

In the afternoon a combined meeting 
of members of the South Eastern Gas 
Consultative Council and its District 
Committees was held under the chairman- 
ship of Dame Alix Meynell, p.B.E. An 
address was given by Mr. R. H. Sandford 
Smith, Deputy Chairman of the Board, 
in which he gave a brief review of the 
results for the year ended March 31, 
1957. 

He went on to speak of the general 
principles on which the Board’s future 
plans and arrangements will be based, 
with particular reference to the new plant 
which the Board is installing at the Isle 
of Grain. He said it was hoped that in 
1958 the first section of this plant would 
be in operation, with a production capa- 
city of 20 mill. cu.ft. of gas per day. 

He then spoke of other projects in the 
development stage—the complete gasifi- 
cation of small coal and the importation 
of liquid methane, but warned that pro- 
gress of this kind would be nullified if 
new fields for the use of gas could not 
be found. 


Diary 


December 12.—INCORPORATED PLANT 
ENGINEERS (MERSEYSIDE AND N. 
WaLes): Exchange Hotel, Liverpool. 
‘Heating and Ventilation,’ discussion 
led by H. S. Crump. 


December 12. — WALES AND MON. 
Juniors (SourH WALES’ AREA): 
Cardiff. Paper by member of staff of 
mechanical engineers department, 
Wales Gas Board. 


December 12.—LONDON AND COUNTIES 
Coke SaLes Circte: Connaught 
Rooms, Great Queen Street, Kings- 
way, W.C.2. Christmas meeting. 
2.30 p.m. 


December 13.—Scottish G.CC.: 26, 
Drumsheugh Gardens, Edinburgh. 
2.30 p.m. 


December 17.—INSTITUTION OF CHEMI- 
CAL ENGINEERS (N.W. BRANCH): Man- 
chester. * Chemical Engineering 
Aspects of Gas-solid Reactions,’ Prof. 
K. G. Denbigh. 7 p.m. 


December 17.— INSTITUTION OF CIVIL 
ENGINEERS : Graham Clark Lecture, 
‘The Engineer and Management,’ Sir 
Ewart Smith. 5.30 p.m. 


December 17.—MIpDLAND Juniors: Staff 
mess room, W.M.G.B., Birmingham 
District. ‘Operating Results at the 
New Swan Village Gasworks,’ by J. R. 
Kilvert. 6.30 p.m. 


December 18.—SociEty FOR ANALYTICAL 
CHEMISTRY: 13th Annual General 
Meeting of the Biological Methods 
Group: ‘ The Feathers,’ Tudor Street, 
London, E.C.4, 6.30 p.m., followed by 
a discussion on ‘The Weighing and 
Measurement of Small Quantities.’ 


December 19.—INSTITUTE OF FUEL: 
Great George Street, London, S.W.1. 
* Russian Coal Mining and Fuel Tech- 
nology,’ Dr. W. Idris Jones. 5.30 p.m. 


December 20. — NorTHERN JUNIORS: 
Darlington. Short paper meeting for 
the ‘A. C. Hovey’ award. 2.15 p.m. 
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S.E. Gas Joint Consultative Committee Conference 


“Gas Can Meet the Challenge’ 


Board Chairman 
Faces Future 
With Confidence 


CONFERENCE of the Joint 
y, Consultative Committees of the 
South Eastern Gas Board was held 
recently at Wandsworth under the 
Chairmanship of Mr. W._ K. 
Hutchison. After the address of 
welcome by the Mayor of Wands- 
worth, Councillor Geoffrey Shrubsall, 
Mr. Hutchison spoke of the challenge 
facing the gas industry. 

He said that later in the conference 
reference would be made to security in 
the gas industry. He wished to take as 
the theme for his speech the security of 
the gas industry. 

For the first time for many years the 
industry was facing a situation where 
the sales were not increasing, but despite 
this they were able to achieve a small 
surplus which had gone to help finance 
their reconstruction. He went on to 
speak of the competition now being met 
from electricity and oil, which was being 
backed up by massive publicity—not 
only through advertisements but through 
the free publicity which had come from 
outstanding developments in atomic 
energy. 


Can Meet Demands 


‘What has our industry got to offer? ’ 
asked Mr. Hutchison. ‘The most impor- 
tant factor is that we have in our 
modern works and with new methods of 
production a flexible means of meeting 
satisfactorily any demands. 

“Secondly, we have in our network 
of distribution mains, a means of supply- 
ing gas which is unrivalled also in flexi- 
bility and reliability. Thirdly, we have 
a tradition of service in the gas industry 
which has stood us in good stead in this 
time of severe competition and which I 
think can even now be improved and 
strengthened.’ 

Mr. Hutchison concluded by saying 
that the years ahead might not be easy 
for the gas industry but he expressed his 
confidence that, with the co-operation 
from all employees they have had in the 
past, they would surmount their difficul- 
ties; he could see ahead a period of 
expansion and prosperity. 

Mr. Hutchison’s speech was followed 
by an address by Mr. J. E, Davis, Chief 
Technical Officer of the South Eastern 
Gas Board. The theme of his talk was 
‘Changing with the Times. It was 
through fuel and the machine that we 
had raised our standards of living, he 
said. He then spoke of the types of fuel 
available, and came to the question of 
cleaner air. 

It was obvious that for some years 


The S.E.G.B. Chairman, Mr. W. K. Hutchison (front row, third from right), is seen 
with a group of employees who had gained awards under the Board's suggestion 
scheme. 


ahead coke would continue to replace 
coal as a means of obtaining heat with- 
out smoke, but even coke does not meet 
all the requirements of an age that is 
coming to demand all energy supplies to 
be automatic, clean, and involving no 
effort to the user. 


This changing outlook towards the 
form of fuel supplies was not confined to 
Great Britain, but was common to all 
countries with an advanced technology. 
For example, in the U.SS.R. the 
development of natural gas was taking 
place with amazing rapidity and gas was 
the prescribed fuel for house heating in 
Moscow. Similar stories of rapid 
development came from the gas indus- 
tries of Italy and France. 


Natural Gas Imports 


Mr. Davis then turned to the subject 
of importing natural gas from other parts 
of the world where it exists but where 
there is no use for it and it is being 
wasted. ‘In Venezuela as much gas is 
blown to waste every day as the whole 
of the British gas industry manufactures,’ 
he said; the South Eastern Gas Board 
was co-operating with the North Thames 
Board in seeking to bring this gas in 
liquid form across the Atlantic. 

Speaking of public energy supply, Mr. 
Davis said the industry was faced with 
two very big tasks—to increase the total 
amount available and to change that very 
large quantity which is at present being 
used in an inconvenient and often dirty 
form into a modern, clean and con- 
venient form. 


It was not enough to know how to 
make the gas, to distribute it, and to 
assess the size of the possible demand. 
The industry must have good and con- 
venient ways of using gaseous fuel so 
that the public is glad to have the service 
in their homes. 


He then spoke of the ‘Se-Duct’ 


system, which is being installed in a very 
large block of flats at Gateshead. ‘ The 
“ Se-Duct”,” said Mr. Davis, ‘is one of 
those simple devices that once you've got 
it going you kick yourself that you didn’t 
think.of it before.’ For buildings of that 
size he thought this system looked like 
being the answer and the architects were 
getting very excited about it. 


Long Way to Go 


He concluded by saying that it could 
be a costly business if the gas industry 
failed to change with the times. He 
believed they had a very big job still to 
do and a long way to go. 


Following Mr. Davis’s speech, Mr. 
R..H. Sandford-Smith, Chairman of the 
Suggestion Scheme Committee, reported 
on the progress of the scheme which is 
now in its third year. In 1955 they 
received 91 suggestions, in 1956, 95 sug- 
gestions, and in the first nine months of 
1957 the figure had risen to 107. The 
conference closed with the presentation 
of awards to 12 men for their suggestions 
submitted this year. 


NEW COKE OVEN 
BATTERY PLAN 


HE South Durham Steel and Iron 

Co., Ltd., Middlesbrough, plan the 
erection of a battery of 52 coke-ovens at 
South Bank-on-Tees. An outline applica- 
tion has been received from the firm by 
Eston Urban Council, and will be con- 
sidered after discussions with other 
interested parties. 

Each oven will have a capacity of 100 
tons. The battery will use the same 
amount of coal as 92 smaller, older-type 
ovens, at their Cargo Fleet works, 
Middlesbrough. 
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W-D TO ERECT BURSTLEIN COAL 
PREPARATION PLANT 


New Means of 
Saving Britain’s 
Coking Coals 


OODALL-DUCKHAM _ Con- 

struction Co., Ltd., has been 
granted an exclusive licence to build 
plants in Great Britain in accordance 
with the Burstlein process of coal 
preparation for coking dependent 
upon selective and petrographic 
treatment. 

This process was developed by M. 
Eugéne Burstlein at the Thionville plant 
of the Société Lorraine Escaut where it 
has been in regular use for the last six 
years, and on the basis of experience 
with numerous Continental installations 
the process can now be regarded as fully 
established. 

M. Burstlein’s technique takes account 
of the fact that the different coals which 
go to make up a coking blend, and also 
the petrographic constituents of each of 
the individual coals, vary widely in 
coking power, in hardness and in grain 
size. By various combinations of 
screens and disintegrators the process 
ensures that all the constitutents of the 
blend have the optimum sizing for the 
production of a strong coke. 

This is in marked contrast to conven- 
tional coking practice, in which the 
indiscriminate action of the hammer mill 
tends to make friable coals and the soft 
petrographic constituents too fine while 
leaving the harder particles such as 
durain and shale too coarse. 


Effectiveness Shown 


During the last six years a large 
number of full scale tests has shown the 
effectiveness of selective and petrogra- 
phic preparation in improving coke 
quality and reducing the production of 
breeze. In general it has been found 
that the poorer the coke is in the first 
place, the greater the improvement that 
may be expected. 

The process is capable of being applied 
to any existing coking plant, the special 
screening and size reduction equipment 
replacing the normal hammer mill. A 
development of M. Burstlein’s which is 
an important feature of all the Conti- 
nental installations is the high-capacity 
electrically-heated screen, which is cap- 
able of handling wet slacks without 
clogging. 

Apart from the original installation at 
Thionville, there are now eight further 
Burstlein units eifher operating or 
under construction on carbonising plants 
in France, Western Germany, Italy, and 
North Africa. These range in capacity 
from 7 up to 250 tons per hour and vary 
in complexity according to the types of 
coal to be treated. 


The two smallest of these units are 
associated with intermittent vertical 
chamber plants, whereas the others are 
situated on coke oven installations 
belonging to the gas, coal and steel 
industries. 

A recent installation in Lorraine is 
associated with stamp charging, while 
another under construction in the same 
area serves a plant where the Marienau 
‘dry charging’ technique is to be em- 
ployed; the Burstlein process is therefore 
capable of being used in conjunction 
with other methods of improving coke 
quality. 

In Great Britain the usefulness of the 
process could be considered from two 
different points of view—to obtain an 
improved coke from a given blend of 
coals, or to enable cheaper or more 


readily available coals to be utilised 
without sacrificing coke quality. 

The former consideration would be of 
interest primarily in steelworks ovens 
where the full advantage of a bette 
coke would be reaped without the need 
to obtain a higher price for it; the latter 
consideration is more general and would 
apply to any plant railing coal from « 
distance because of the poor quality of 
local coals, for example in the Midlands 
and in Scotland. 

In addition, the Burstlein process has 
a considerable, if imponderable, value to 
the blast furnace operator in maintain- 
ing uniformity of coke quality in spite 
of variations in the type and size of coal 
delivered. 

The gradual exhaustion of coking 
reserves will compel the British hard 
coke industry to pay more attention in 
the future to processes such as this which 
make the most of the coking properties 
of available coals. 


Eire Government Seeks to 
Control Gas Charges 


NEW plan for the control of gas charges in the Irish Republic is envisaged 
in a Gas Regulation Bill (1957), the second reading of which has been 
moved in the Dail (the official title of the Irish Republic Parliament). 


FIRE—Look out 
here they come! 


HE fire brigade had not far to go 

when fire broke out in a store in 
Rothesay gasworks—the brigade 
headquarters was only 20 yards 
away. 

Until the brigade arrived, the gas 
Manager, Mr. Robert McFie, and 
employees used extinguishers to keep 
the flames from spreading. Some 
equipment owas destroyed but 
structural damage was not serious. 


Bent Pennies 
Cost 10s. 


R. J. COLLINS, Manager of 

the Newry (Co. Down) gas 
undertaking told the Gas Committee 
that it costs his department an 
average of 10s. to remove a bent 
penny from a meter. 

He appealed to consumers to use only 
coins in good condition. He also 
asked them to stagger their cooking 
hours on Christmas Day after the 
Chairman (Mr. M. J. Keogh) had 
enquired whether he anticipated any 
pressure drop in the town at Christmas. 

Mr. Collins reported a recent unusually 
heavy demand for coke in small lots. 
The sale was up by more than 100% 
on this time last year. 


The Irish Minister for Industry and 
Commerce, Mr. Sean Lemass, moving 
the second reading, said that before the 
last war charges were controlled by the 
means of the Order in the Republic. That 
system had broken down during the war, 
but in the changed conditions of today 
he thought there should be a new 
approach. 

Gas companies did not now occupy the 
same monopolistic position that they used 
to. They were subject to vigorous com- 
petition from electricity and oil. 

The new legislation, Mr. Lemass said, 
would permit of control being re-intro- 
duced, if circumstances made it. Other- 
wise there would be no interference. 

The circumstances which might make 
the re-imposition of control necessary 
were where an investigation committee 
had reported that the gas charges of a 
certain company were too high, or where, 
because of temporary circumstances, gas 
was in short supply. 

The smaller gas companies had never 
been controlled. He did not propose that 
they should be brought within the scope 
of the Bill. 

When an Opposition member rose to 
say that he did not like the Bill and that 
it was time to let private undertakings 
manage their own affairs, Mr. Lemass 
said that control would be reimposed 
only if necessary. 

The Bill was to cover his getting a 
report that charges were excessive due to 
causes within the control of the manage- 
ment or alternatively where a temporary 
crisis arose. . 
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Britain’s First Underground Gas Storage 


SUBTERRANEAN 
SALTFIELD 
TO BE USED 


HE Northern Gas Board and LC.I. 
Ltd., are co-gperating to develop 
underground gas storage near Billing- 
ham, County Durham, in a subter- 
ranean Saltfield which, it is hoped, will 
be capable of storing 10 mill. cu.ft. of 
gas at a pressure of 450 lb. per sq. in. 
It is believed that it will be possible to 
begin using this storage next October. 
The cavern, which will be the first 
“underground gasholder’ in Britain, is 
being made about 1,200 ft. down and 
almost directly below the north shore of 
the Tees estuary, near the Seal Sands. 

The General Chemicals Division of 
L.C.l. has for many years pumped brine 
from the salt measures in the Port 
Clarence area for use in its Cassel works 
and, more recently, at the Bain works at 
Wilton, and as a result large cavities have 
been formed underground. 

About three years ago, Mr. E. 
Crowther, Chairman of the Northern Gas 
Board, approached the Division with a 
view to storing gas in these cavities. 

It was known that salt cavities in the 
United States were being used for the 
storage of various petroleum products 
and Mr. Crowther’s idea was that the 
same system might be used for storing 
coal gas under pressure. 

After consultation with I.C.I. .experts, 
it was decided that it would be unsafe 
to do this in cavities which had been 
developed over the years without any 
precautions being taken regarding their 
shape. 

Mr. Crowther was told, however, that 
L.C.I. would be prepared to develop a new 
cavity, whose shape would be carefully 
controlled and which the Company con- 
sidered would be suitable for gas storage. 
It was explained that this project must 
be regarded to some _ extent § as 
experimental. 


Second Borehole Needed 


Drilling was started in September, 
1956, of a borehole on a site near Port 
Clarence, but no salt was found in this 
borehole and it was necessary to start 
another in the early part of this year. 
By March it was clear that in the second 
borehole there was a thickness of salt 
which would be adequate for making the 
desired cavity. 

Once the necessary tubes were placed 
the work of dissolving the salt out of the 
borehole was started and is now in pro- 
gress. It is hoped by the middle of next 
year to have produced a cavity which 
will measure 10,000 cu. m. in size, equiva- 
lent to 350,000 cu.ft. Once this size of 
cavity has been developed the brine will 
be displaced from the hole by means of 
gas under pressure. 

It will be necessary for the Northern 


General view of the Gas Council stand at the 1957 Smithfield Show, Earls Court. 
Main feature was a coke-fired grain drier. 


Gas Board to provide a compression 
station at the Port Clarence brinefield to 
supply the gas at the necessary pressure 
and gas supply lines will be necessary 
which will lead from Haverton Hill, over 
Saltholme Farm, to the brinefield. 


The cost of the scheme will be very 
heavy but the Gas Board are satisfied 
that there are substantial capital savings 
compared with a similar storage capacity 
by conventional means. 


Another Works Closes 


Lutterworth gasworks, which have 
been in operation for the past 107 years, 
are to be demolished following the con- 
nection of the town to the gas grid. Gas 
will now be supplied through Leicester 
but the Lutterworth gasholders_ will 
continue in use, with the addition of 
further control gear. 


ROAD SAFETY 


Eleven Awards 
made by Sc.G.B. 
7 . 
in Stirling 
R. D. L. DICKSON, Assistant 
General Manager, Central Division, 
Scottish Gas Board, presided in Stirling 
when a presentation was made of road 
safety certificates to 11 drivers of the 
Alloa and Stirling District. 
Mr. Dickson also introduced Mr. 
J. R. S. Forsyth, Divisional , Transport 
~ Manager; Mr. W. M. Gledhill, Alloa and 
Stirling Group Manager, also spoke. 
Those who received the awards were 
Messrs. George Gilmour, Hugh Kerr, and 
W. M. Taylor, of Stirling; and Messrs. 
George Carr, John Forsyth, James Gard- 
ner, Andrew Garvie, Alexander Irvine, 


Peter MacKenzie, Donald McPherson, 
and Alexander Walker, of Alloa. 





Women’s Gas Federation 


SCARBOROUGH AND 
HULL BRANCHES 
HOLD MEETINGS 


Aft the November meeting of the Hull 
branch of the Women’s Gas Federa- 
tion there was a warm welcome for Mrs. 
H. Smith who had been suffering as a 
result of a serious accident. A talk on 
road safety and a safety first film were 
given and shown by the police, and Mrs, 
E. S. Burrell and Mrs. H. Smith gave 
details of the London conference of the 
W.G.F. which they attended. 

At the annual election Mrs. E. S. 
Burrell was re-elected Chairman; Mrs. 
J. A. Sellers, Vice-Chairman; Mrs. A. 
Lister, Treasurer; and Miss Dean, Secre- 
tary. 

The Scarborough branch of the 
Women’s Gas Federation held a whist 
drive recently in aid of the Mayoress 
of Scarborough’s Benevolent Fund. 
About 80 members of the Federation and 
their friends supported the event. 


New Branches Opened 


New branches of the Federation have 
been formed in Bootle, Walton, Abbey 
Wood, Smethwick, and Newbury. The 
speaker at the Bootle and Walton in- 
augural meetings was Mrs. G. Evershed, 
Chairman of the Federation. The meet- 
ings, which were held in the new demon- 
stration theatre at Bootle, were attended 
by the Mayoress of Bootle, Mr. Harry 
Butters, Mr. Frank Fisher, Miss H. 
Swindells, and Miss J. Frith. 

The speakers at the Abbey Wood 
Branch were Miss J. Frith and Mrs. Mair 
Jones; Mr. A. G. C. Ridley was in the 
Chair. At the Smethwick meeting the 
speaker was Miss J. Frith. Among those 
present were Mr. F. Harvey, Mr. W. E. 
Plevin (in the Chair) and Miss O. L. 
Humphries. 

At the Newbury meeting, Mrs. Ever- 
shed spoke on the aims of the Federa- 
tion. Also present were Mr. J. H. Wyss 
(in the Chair) and Miss J. Frith. 


‘ Keeping Houses Warm’ 


The Building Research Station has 
completed a 16mm. sound film, * Keep- 
ing Houses Warm,’ showing how heat is 
lost from a house, measures that should 
be taken when building new houses, and 
what can be done to improve existing 
houses. Heating appliances are reviewed 
and recommendations given for their 
selection. The film can be borrowed 
free of charge from the Film Officer, 
Ministry of Works, Lambeth Bridge 
House, London, S.E.1. 


The Aged and Infirm 


Sunderland Division, like others in the 
Northern Gas Board, has a scheme of 
inspection of installations in the homes 
of the elderly and infirm. In Sunder- 
land alone there are 1,035 such con- 
sumers. 
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Pictured above is the pilot plant for the new benzole hydrofining process which is 
being developed by Newton Chambers and Co., Ltd., of Thorncliffe near Sheffield. 
This plant has a capacity of 500 gal. per day and can refine benzoles containing more 


than 2% of sulphur. 


A description of the process appeared in the August 7 issue 
of the *Gas JouRNAL. 


, 


Wales Board Takes More Methane 
NEW MAIN LINKS COLLIERY AND GASWORKS 


N co-operation with the South Western Division of the National Coal Board, 

the Wales Gas Board have recently laid 7} miles of gas main from the 
Duffryn Rhondda colliery to the Aberavon gasworks, Port Talbot, so that 
mine drainage methane can be recovered for distribution to gas consumers in 
the western section of the South Wales gas grid. 


Methane supplies from Duffryn 
Rhondda colliery commenced on Octo- 
ber 29, and the gas is now being distri- 
buted to consumers. The scheme is to 
be extended in the near future to take 
mine drainage methane from the Glyn- 
corrwg and Avon collieries also. 


2 Mill. cu.ft. a Day 


It is expected that this will result in 
the daily recovery of methane equivalent 
to 2 mill. cu.ft. of grid gas. 

This is the most recent instance of 
collaboration between the National Coal 
Board and the Wales Gas Board in the 
recovery of methane from coal mines. 
The first scheme was carried out at Point 
of Ayr colliery in North Wales where 
methane recovery and processing for dis- 
tribution as town’s gas has been in 
operation for the past 18 months. 


Work Study Opposed 


The Yorkshire area executive of the 
National Union of Mineworkers, meeting 
in Barnsley recently, decided to recom- 
mend the area council not to accept a 
suggestion by the National Coal Board 
that a number of miners should be sent 
for training in method and work study. 


‘The £ and our Future’ 


A new booklet, ‘The Pound and our 
Future,’ is now on sale (H.M.S.O., price 
6d.) Written by the information divi- 
sion of the Treasury and produced by 
the Central Office of Information, it 
deals in plain language with the main 
arguments for maintaining the value of 
the pound at home and abroad. 
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Work Study — 2 


This is the second of a series of three articles specially contributed to the 
‘GAS JOURNAL’ with the idea of stimulating interest in the use of Work Study. 
The articles do not set out to describe the techniques, but to discuss the manage- 
ment issues involved. The first article considered the possibility of setting up a 
central Work Study authority under the Gas Council. 


N my previous article I referred to the progress being 

made in some gas boards with the introduction of Work 
Study. I suspect, although of course there is no means 
of knowing, that where it has succeeded it will have been 
because some of the principles which I shall put forward 
in this article have been well understood—not so much 
perhaps by the Work Study specialists concerned, but by 
the higher line management in the Boards concerned, who 
have given them proper backing. If by implication I seem 
to criticise higher management, this is for no other reason 
than that they—like every other category of human beings 
—may sometimes make mistakes, and because there is no 
particular magic in being a manager which makes one 
immune from criticism. Certainly it should not make one 
impervious to self criticism. At any rate so as to dis- 
courage any idea that I am teaching my technical grand- 
fathers to suck eggs, let me point out that some mild 
criticism of management has been the fashion for a long 
time. Over a 100 years ago Frederick Winslow Taylor 
was born. He is well known as the father of scientific 
management, and it was his view that those in positions 
of authority ought to exercise that authority with the 
deepest sense of responsibility to those collaborating with 
them. Their attitude, he said, must be friendly and help- 
ful; they must be prepared at all times to demonstrate that 
the effort demanded of subordinates is attainable and 
reasonable. 


No Embarrassment 


Nowhere is better management needed .more than in 
the application of modern management techniques such 
as Work Study. In solving some problems, Work Study 
is bound to raise others. But as Sir Ewart Smith has 
pointed out, these problems need not be an embarrassment 
provided that management recognises them in time and 
is willing fearlessly to face up to them. Another leading 
industrialist, Mr. A. B. Waring, of Joseph Lucas Ltd., has 
pointed out that if managements are to get the most out 
of Work Study they must recognise that it is one of the 
most important tools in their equipment. He has also 
listed further essential factors, which are worth quoting 
here in view of our proposal in the first article that some 
central body should be set up for the gas industry. They 
are :— 

(a) Appreciation at all management levels from charge- 
hands upwards of the value of Work Study. In this 
connection the training of supervisors by giving them 
appreciation courses in all management _ techniques 
including Work Study is of vital importance. 

(b) The Work Study Department, or whatever it is 
called, must be given adequate status and must be staffed 
by fully trained and competent personnel. 

(c) Management and operatives must be in agreement 
about the aims and advantages of Work Study and about 
the way in which it will operate. 

(d) Since responsibility for initiating changes and 
improvements rest. with management, failure to obtain the 
greatest benefits «from work study investigation will 
normally mean management has failed in its job—it is the 


attitude of management which will set the pattern for the 
whole of the organisation. 

We have pointed the need for management to seek 
spontaneously as much information about the nature and 
possibilities of Work Study as possible. This does not 
mean that they have to become trained Work Study officers, 
although for new up-and-coming managers there is nothing 
like a period spent in Work Study to inculcate the four 
marks of the scientific mind as defined by the late Arthur 
D. Little: 


1. The simplicity to wonder. 
2. The ability to question. 

3. The power to generalise. 
4. The capacity to apply. 

Certainly one of the main effects of Work Study is to 
make management manage better and we may as well agree 
that the fulfilment of this aim is much more likely to 
increase productivity and reduce waste than ‘chasing a 
few minutes on the shop floor’ as an employee recently 
expressed it. Any manager can become a Method Study 
specialist, and he can best learn by applying Method Study 
to his own job. Work Measurement has generally been 
regarded as something that can only be applied to certain 
kinds of work at the lower levels; but even here there 
are means of measuring how managers spend their time, 
and it may well be that the increasing interest in the 
measurement or assessment of the more mental and 
creative types of job may lead to the development of means 
by which the conscientious can economise his own time 
and effort. 

However, the conscientious manager has far too much 
to do to concern himself with work studying other peoples’ 
jobs. In practice, Work Study requires the use of specialist 
personnel who are free from other duties. These Work 
Study officers, providing as they do a functional service, 
must obviously be subordinate to the operational side; and 
this demands that those on the operational side should 
understand exactly what is going on. 


Proper Selection 


Remember that the work study people are in the closest 
possible touch with the employees. Problems arising at 
this level I shall discuss in the third of these articles. At 
the moment it would be as well to stress the importance 
of proper selection. This will depend very largely on the 
scale of effort and on the balance between Method Study 
and Work Measurement. There is little routine work in 
Method Study, whereas Work Measurement is of a more 
routine nature. Consequently, all who are to be used on 
the former type of work should be men of ability and 
of analytical mind. Those to be in charge of Work 
Measurement should have the same high qualities, but 
there is also scope for men of a more routine type. 
Certainly both should be reasonably familiar with the type 
of work which they are to investigate or, alternatively, it 
should be arranged that they work with someone who has 
that knowledge. The best way for the gas industry is 
to employ men brought up in the gas industry; but if, 
as a result of sudden expansion of Work Study activities, 
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men must needs be recruited from outside, they should 
obviously be selected on the basis of experience in pro- 
cesses and activities analogous to those prevailing in the 
gas industry, and the Work Study teams should include 
people who can give them gentle guidance. There is much 
to be said indeed for introducing at some point in the 
training of Work Study personnel joint activities with the 
line management and specialists with whom they are 
eventually to work. 


Human Beings 


It is a commonplace—due no doubt to the ineradicable 
tendency of human beings to fear the unknown and to 
resist change—that we all regard our industry as different. 
However, there has yet to be found an industry which is 
so different that the Work Study service of getting and 
weighing the facts as bases for management decision can 
have nothing to offer. But if we are considering differ- 
ences, we might consider the psychology of individual 
differences among people. For one thing is certain: Work 
Study concerns human beings all the time. After all, it 
is concerned with critically examining existing methods and 
organisation, analysing people’s method of working, 
measuring the work they do and generally influencing their 
attitude to their work. 

This is why it is a cardinal task of management when 
the introduction of Work Study is contemplated to explain 
its purpose, not only when it is first introduced but con- 
tinuously as the scale of application grows. Information 
should be specific rather than general. Adequate oppor- 
tunity should be made to listen to the point of view of 
the people most closely affected. Good schemes can be 
wrecked by bad management just as indifferent schemes 
can be made partially successful by good handling. Justice 
must not only be done, but it must be seen to be done. 

Managers are the leaders and initiators. It is manage- 
ment’s task to remove fears and doubts, and to create the 
necessary confidence, not only by full explanation but by 
leadership, which must be fair and firm. 

It would be bad psychology on my part merely to under- 
line the moral benefits that would accrue to management 
as a result of developing a more critical appreciation of 
the true facts about what goes on in the gas industry. 
There are some pretty solid material benefits too; an 
increasing body of case material, published by the British 
Productivity Council and others, bears this out. The main 
headings under which savings can usually be achieved 
are:— 


1. The reduction in the use of labour per unit of output, 
in turn leading to savings in labour overheads. 

2. Reduction in capital overheads through additional 
output from existing equipment and by reduction of 
working capital. 

3. Savings in materials and services by 
efficiency. 

There are further benefits, the financial value of which is 

difficult to assess but which play a real part in overall 
efficiency and profitability; 


(i) the stimulating effect of Work Study upon manage- 
ment in inducing a more progressive and analytical 
outlook, 

(ii) reduction in new capital requirement due to higher 
output per unit of equipment. 

(iii) the value of Work Study training courses as a 
means of sharpening the interest and competence of 
employees af every level, 

(iv) the improvement of labour relations, 

(v) the reduction of overtime and labour turnover. 

These are large-scale aspects. In the day-to-day job of 

managing, one of the most difficult problems is to arrive 
at some comprehensive and comprehensible information 
about how things are going. Where Work Study is pro- 
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perly introduced and maintained, control data of a reliable 
kind is available for the following purposes: 

1. Targets for production; by establishing standard 
labour unit costs based on work specification, management 
can set targets for production departments. Such a clear 
definition of objectives is a useful guide for all to whom 
duties have been delegated. 

2. Measures of achievement; if the actual labour costs 
achieved are compared with the standard labour costs, 
losses from standard are shown in pounds, shillings and 
pence, and this is easily understood by all and provides 
a powerful incentive to effect improvement. 

3. Location and assessment of wastage; the analysis of 
causes of excess costs enables interruptions to the planned 
flow of production to be identified, and the true extent of 
losses disclosed. This information is a constant spur to 
remedial action. 

4. Evaluation of savings; the success of efforts to 
improve actual labour performance is quickly shown by 
the actual labour unit costs. Not only is the fact of 
improvements disclosed but the saving in labour cost is 
also evaluated. 

5. Forecasts and planning; one of the attractive features 
of cost control data based on Work Study is its power to 
direct attention to the economics of future developments. 
This is extremely useful when estimating for future con- 
tracts, when fixing selling prices and when forecasting 
profits or assessing long-term developments. 

Since management must measure, I believe that the 
aspect of Work Study most likely to appeal to managers 
in the gas industry is that it provides a better basis of 
measurement than has been available hitherto. In We 
Too Can Prosper, Mr. Graham Hutton summarises the 
matter thus: 


Starting Points 


‘The extent to which good management must rely on 
measurement is not widely appreciated . . . the measure- 
ments needed are themselves part of the plans, of the 
controls and therefore of management. American manage- 
ment on the whole does not want measurements, Work 
Study figures, etc., mainly for comparison with past per- 
formances. It wants them mainly as . . . starting points 
for comparison with a possible “future” performance of 
the machines or of the men tending and supervising them.’ 
Between the lines of this you can read one of the most 
important points that management must remember about 
Work Study. Having grasped the nettle, and decided to 
subject his sphere of operations to the somewhat ruthless 
scrutiny of Method Study, having learned the truth about 
the performance of the employees who are supposed to 
depend so much on his example, the shattered manager is 
liable—since he is only human—to look around for some- 
body to blame. 

Let me stress that, as we in the gas boards approach the 
use of these techniques, we should raise our right hands 
and solemnly swear that we are not interested in holding 
inquests on the past or in seeking to prove that our sub- 
ordinates have not been doing their jobs properly. It is a 
management axiom in applying Work Study that it must 
not be used as a stick to beat other people who have 
perhaps been doing their best. In any case I believe that 
where management gives its wholehearted support, Work 
Study produces such an impetus towards improvement that 
people are far too concerned with the exciting prospects 
of the future to worry very much about whose fault it 
was that we didn’t start applying Work Study last year. 


(The third of this series deals with the problems likely 
to arise at employee level, and with the benefits that 
normally accrue at employee level when Work Study is 
introduced.) ; 
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Recovery of Sulphur from Petroleum Gases 


THE LAST OF TWO ARTICLES SPECIALLY CONTRIBUTED BY AN AMERICAN 
CORRESPONDENT 


OST activated bauxites are effective catalysts in the 

sulphur recovery reaction. Work at LG. Farben- 
ndustrie tended to favour the use of bauxites containing at 
east 20% Fe.O;. Bauxites of such high iron content are 
catalytically highly active, but they have low mechanical 
strength and disintegrate in use. Substitution of synthetic 
nigh-iron bauxites~can solve this problem but these 
catalysts are more costly. Current American practice tends 
toward the use of low-iron, activated bauxites, such as 
Porocel. Normally, this catalyst is used in the form of 
between four and eight mesh particles, mounted in fixed- 
bed equipment. For low pressure drop, the catalyst bed is 
of large diameter and shallow. 

The catalyst need not be regenerated. It can be used 
until it is plugged by fine dust particles or carbon, or until 
it has deteriorated mechanically. A commercial operating 
life of three years is common, and even longer periods of 
usefulness have been reported’. 


Operating Variables 


There are three operating variables which influence the 
performance of the reactors: Pressure, temperature, and 
space velocity. Process design variables of the reaction 
system are more numerous and include a number of con- 
version stages; the amount of feed gas to thermal stage and 
extent of conversion taken at this point, the removal of 
sulphur between conversion stages, the use of recycle gas 
and the extent and effectiveness of gas cooling. We shall 
now discuss briefly the effect of these operating and design 
variables, and the considerations in establishing process 
conditions and flow. 

In Part I we have seen that, in the temperature range 
of the catalytic converters, sulphur formation is favoured 
by lowering the temperature. Moreover, the lower tem- 
perature limit is set by the dew point of sulphur, i.e.—the 
temperature at which this product will condense from the 
vapour state. The dew point is, of course, a function of 
the partial pressure of sulphur in the gas stream, and it is 
thus affected by the sulphur content as well as by the total 
pressure of the system. At 200°C., the dew point occurs 
when the partial pressure of sulphur is about .01 atmo- 
spheres. At a partial pressure of .1 atmospheres, the dew 
point is 320°C. 

Total pressure of the system affects, moreover, the reac- 
tion equilibrium. In the range of catalytic conversion 
temperatures, sulphur formation is favoured by increasing 
the pressure (note that the reverse is true in the tempera- 
ture zone of thermal H.S combustion. We have therefore 
two opposing considerations: High system pressure forces 
theoretical yield (and throughput), low pressure improves 
effective yield because the resulting lower dew point per- 
mits operation at lower temperature, and therefore at 
higher conversion per pass. 

Thus, Gamson‘ points out that the maximum yield with 
one catalyst case and no sulphur removal is increased by 
4% in going from two to one-half atmospheres. On the 
other hand, at the dew point for two atmospheres total 
pressure, the theoretical yield is about 4% higher than for 
one-half atmosphere and the same temperature. The first 
named aspect is controlling in practice. For these reasons, 
as well as for cost considerations, operating pressure is 
normally held near one atmosphere—only enough positive 
pressure is provided to take care of pressure drop require- 
ments through this system. 


The effect of temperature on the reaction system was 
discussed in Part I of this article. To summarise; in the 
thermal part of the conversion, high temperature is favour- 
able, but the controlling catalytic finishing stage should 
be completed at the lowest possible temperature, i.e.—just 
above the dew point. Starting with pure H.S, and without 
intermediate sulphur removal, the lower limit of operation 
at one atmosphere is 280°C., which will provide 92% 
conversion at equilibrium. It is naturally to be expected 
that contact time must be raised as the temperature is 
decreased. As concerns the conversion of H.S to sulphur, 
the effect of contact time on conversion is not very pro- 
nounced in the ordinary temperature range 200 to 300°C. 
and at space velocities below 400 cu.ft. per cu.ft. per hour. 

Space velocity does, however, become a controlling con- 
sideration in the conversion of carbonyl sulphide which is 
always present in the feed gas to the catalytic converters. 
Dperation at a space velocity of 200 per hour calls for 
temperatures above 270°C. to achieve over 93% conver- 
sion of COS, and even higher temperature is required if 
space velocity is boosted higher. This aspect is one reason 
why some commercial processes operate the catalytic con- 
version in two stages, with the first held at a higher tem- 
perature (400°C.) than the finishing stage which is run 
close to the dew point of the system. 

There is another reason which speaks in favour of 
multi-stage operation. The catalyst beds employed in the 
converters of sulphur recovery plants are not provided 
with cooling facilities. The temperature of the gas is 
therefore raised by the heat of reaction. In order that the 
final temperature may be close to the dew point of the 
system, it is therefore frequent practice to split the final 
conversion among two catalyst beds with provision for 
intermediate gas cooling. 

Thus, there are benefits to be obtained by going to as 
many as three catalytic conversion stages. The first is 
operated at 400°C. for adequate recovery of sulphur from 
carbonyl sulphide; the second and third are run at 200 to 
230°C. for completeness of H.S conversion, with gas cool- 
ing provided between the second and third steps. 


Complex Design 


Such a three-stage approach can accomplish very high 
conversion—if intermediate sulphur removal is taken (see 
below) it may be as high as 99%. Obviously, such a design 
is complex and calls for considerably more investment than 
one, or two, stage recovery plants, which can achieve 
sulphur yields well in excess of 90%. Justification for the 
more complex type of unit must be made primarily on the 
basis of extent of sulphur recovery needed to prevent air 
pollution. The additional yield of sulphur rarely provides 
a satisfactory return on the total investment costs to justify 
the more complex plants on purely economic grounds. 

Because conversion is limited to the equilibrium at dew 
point, it is obvious that yield can be greatly boosted by 
removing sulphur product from the process gas at some 
point preceding the finishing stage. Such sulphur removal 
may follow the thermal converter or the first catalytic 
reactor, or both. For example, we have stated that some 
70% of the conversion is effected in the thermal stage. If 
the sulphur present in the effluent from the thermal con- 
version is removed (e.g—by condensation), the first 
catalytic stage may be operated at 235°C. (assuming pure 
H,S as plant feed). By contrast, the first catalytic stage 
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would have to be limited to a minimum temperature of 
280°C. if all the sulphur formed in the thermal converter 
were fed to it. 

Actually, for reasons stated above, it is common practice 
to operate the first catalytic converter near 400°C. The 
most suitable point for intermediate sulphur removal is 
therefore following the first catalytic converter. This has 
the further advantage that more elemental sulphur will 
already have been converted at this stage so that its 
removal will result in even further decrease in the dew 
point which controls operating temperature -in the second 
catalytic converter. This effect may be illustrated by the 
yield obtainable in typical plants employing the Mathieson 
sulphur recovery process. Expected yield in a two-stage 
unit without intermediate sulphur removal is of the order 
of 93%. By employing three stages, with sulphur removal 
following the first catalyst bed, sulphur recovery can be 
raised to between 98 and 99%. 


Theoretically Possible 

Still another means available for lowering the dew point 
is to dilute the H,S content of the feed gas to the catalytic 
converters, e.g.—by recycling part of the plant’s tail gas. 
This approach is taken in the process developed by Great 
Lakes Carbon Corp. for the recovery of sulphur from 
concentrated H,S. In this process, the thermal reaction 
stage is followed by sulphur removal by condensation. As 
stated above, this will lower the dew point from 280 to 
235°C. The stream is then joined by recycled tail. gas. 
Gamson‘ points out that the use of a 1:1 recycle ratio 
will reduce the dew point from 235 to 210°C. At this 
temperature 98% of the sulphur yield (based on H,S) is 
theoretically possible. 

A further advantage of gas recycling is the ability of 
the larger volume of gas to handle more heat of reaction, 
thus minimising the need for indirect gas cooling. With 
sulphur removal following the boiler and a 1:1 gas recycle 
ratio, a stream fed to the catalytic converter at 190°C. 
will leave it at approximately 230°C. This approach per- 
mits therefore high-yield recovery of sulphur from con- 
centrated H,S, using only a single catalytic stage, provided 
that the amount of carbonyl sulphide is insignificant. This 
last requirement restricts single-stage catalytic operation to 
cases where the plant’s feed gas is essentially free of 
carbon dioxide and hydrocarbons. 

High yield is important from the point of view of 
economics as well as of air pollution. In commercial 
practice, operation has frequently fallen short of the plant’s 
maximum capability, due to inadequate analytical methods. 
Conventional gas sampling methods involve cooling of the 
gas with simultaneous condensation of contained water. 
In the presence of liquid water, however, residual H,S and 
SO, will react and analysis will show the essential absence 
of H,S in the tail gas, although in actual fact the plant’s 
H.S conversion has been far from complete. This problem 
is today being recognised in increasing measure and steps 
are being taken toward improved sampling and analytical 
techniques so that the plant’s yield performance may be 
determined with greater accuracy. 

In the foregoing, we have considered the variables which 
affect the reaction step—which is, of course, the heart of 
sulphur recovery processes. No less important for the 
success of the operation are, however, the methods em- 
ployed for cooling the process gas and for recovery and 
handling the product sulphur. 

Some 70% of the reaction is carried out thermally and 
at high temperature (peak of 1,300°C.). It is universal 
practice to utilise the heat of reaction evolved at this stage 
for the generation of steam. This steam may be generated 
in a boiler which is, itself, used for the thermal reaction, 
or else in a waste-heat boiler which follows the combustion 
chamber. Typical performance will yield 2 to 2.5 lb. of 
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high-pressure steam per lb. of sulphur produced in the 
recovery plant. The proper water feed to the steam gene- 
rator is a condensate as is available, for example, from the 
H,S concentration unit, which is generally located close to 
the sulphur recovery plant. 

A boiler provided with suitable economisers or after- 
coolers will deliver process gas at 275 to 300°C. If sulphur 
removal is desired at this stage, condensation is the course 
chosen (e.g.—in the Great Lakes Carbon process), and this 
is accomplished by cooling to the gas stream’s dew point 
(130°C. in the gas of pure H,S feed and 70% conversion 
in the boiler). Following separation of the sulphur the 
gas stream’s temperature must be raised to.a level suitable 
for entry to the first catalytic converter (190 to 400°C.). 
Shell_and tube exchangers serve for the gas cooler as well 
as reheaters. The heat evolved by sulphur condensation 
may be employed for the: generation of low pressure (15 
lb. per sq. in. gauge) steam. 

Further gas cooling is necessary between catalytic con- 
verter stages. The heat exchange medium may be feed 
water taken to the boiler; or the sensible heat of the gas 
stream may be used to generate low-pressure steam. 

Still another approach to cooling gas between catalytic 
conversion stages exists when sulphur is to be removed 
from the stream at the same time. In that event, the 
stream is fed to a condenser where steam is generated, or 
to a scrubbing tower where it is washed in countercurrent 
flow to a stream of liquid sulphur at 120 to 150°C. There 
will be a resultant increase in the temperature of the 
scrubbing medium. This sulphur stream is readily cooled 
by heat exchange tubes set into the scrubbing tower bottom 
(or in an external heat exchanger or sulphur storage tank). 
The recovered heat is employed to generate low-pressure 
steam. 

In all, about 1 1b. of low-pressure steam per Ib. sulphuf 
can be generated by the various gas cooling steps follow- 
ing the waste-heat boiler in which yield of high pressure 
steam is 2 to 24 lb. per lb. of sulphur. The final process 
step calls for the recovery of sulphur from the various gas 
streams. We have already noted the two methods which 
are employed universally for this purpose. Condensation 
or scrubbing with liquid sulphur. The first of these 
methods calls for the use of heat exchange equipment 
followed by cyclone separators (these are found to be as 
effective in this application as electrostatic filters employed 
in early sulphur recovery work). 


Temperature Control 


Sulphur recovery by scrubbing with liquid sulphur is 
carried out in vertical towers. Rowell® describes one such 
tower as a rectangular mild-steel unit, packed with angle 
iron splash bars, over which liquid sulphur is circulated. 
Close temperature control between 120 and 150°C. is 
essential wherever liquid sulphur is present. This is the 
temperature range in which sulphur exhibits its minimum 
viscosity (seven to 12 centipoises). The melting point of 
sulphur is about 115°C. Above 150°C., the viscosity of 
sulphur rises sharply to an unmanageable 100,000 centi- 
poises at 188°C. For this reason, sulphur condensers 
are cooled by hot water and all sulphur-carrying pipe lines 
are jacketed with steam at 30 Ib. per sq. in. gauge. This 
restriction of sulphur temperature to a 30°C. range also 
makes it necessary to operate the sulphur scrubbers with 
a high circulation rate since, in this unit, heat is abstracted 
from the feed gas with accompanying rise in the tempera- 
ture of the scrubbing medium. 

All equipment handling liquid sulphur must be steam- 
jacketed or provided with steam coils. Transfer lines 
must be jacketed—mere steam tracing is not enough. The 
most suitable way of handling product sulphur—whether 
obtained by condensation or by withdrawal of a portion 
of the scrubber medium—is in the molten state. It may 
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be transported in liquid form, using insulated tank cars 
w trailer trucks which must be provided with steam coils. 
sulphur. is pumped into these cars from steam-heated 
torage tanks. 

Alternatively the sulphur may be solidified on cooled 
yelts or flaking drums. The resulting flakes are loaded 
nto box cars. This method involves, however, usually 
nore handling costs than liquid sulphur pumping, and the 
atter approach is therefore chosen whenever feasible in 
the light of shipping demand. If a ready market is not 
ivailable temporarily for the product, it may become 
necessary to store sulphur in bulk solid form. Toward 
this end, the matetial is pumped into large vats or pits in 
which it is allowed to solidify. When needed, the mass is 
hen broken up by blasting or crushing (which is simpler 
with recovered sulphur than with Frasch-mined product) 
and is shipped in the form of large lumps. 

There are numerous processes and process variants in 
use today for the recovery of sulphur. In general, their 
components make use of the one or another of the 
different design possibilities which have been discussed in 
this paper, and a further detailed discussion of the different 
flow schemes would take us too far afield. It will, how- 
ever, be of interest to describe the major pieces of process 
equipment as they are employed in numerous commercial 
installations. The items to be considered are: Thermal 
combustion chamber, waste heat boiler, and catalytic 
converter. A description of the sulphur scrubbing tower 
has been given above. 


Hourly Heat Release 


The thermal reactor must make allowance for the diffi- 
culty experienced in maintaining the combustion of H.S, 
which is particularly pronounced when the feed gas is 
dilute. The unit consists of a long steel shell which is 
lined with refractory. The inlet gas passes through a 
checker brick arrangement in which it is preheated in 
recuperative exchange with the exit gas from the chamber. 
The combustion proper is sustained on the incandescent 
brick lining of the fire box. The thermal reactor can 
handle an hourly heat release of about 15,000 B.Th.U. per 
cu.ft., i.e—the furnace volume must be 10 to 12 cu.ft. 
per ton of sulphur produced per day. Flame temperature 
is 1,100 to 1,300°C., depending on feed composition. The 
effluent gas is taken to the recuperative heat exchanger 
which serves to preheat the gas feed to the chamber. The 
combustion gas will leave the heat exchanger at 900 to 
950°C. 

At this temperature, the gas is fed to the waste heat 
boiler where its temperature is reduced to 300 to 400°C. 
Unavoidably, this gas contains a small amount of SO, 
plus, of course, a high concentration of water vapour. 
This combination shows a high dew point; sulphuric acid 
will condense on surfaces below this temperature, and 
will cause severe corrosion. The gas phase must therefore 
be held above 250°C. at all times. Furthermore, the 
feedwater to the waste heat boiler must be preheated to 
120°C. so that the metal surfaces on the process side will 
always be above the dewpoint of the process gas. . Hori- 
zontal fire tube waste heat boilers are to be preferred 
for this service. Danger from SO, corrosion may be 
minimised by producing steam of not less than 75 Ib. per 
sq. in. gauge. 

It should be mentioned that several installations combine 
the thermal combustion chamber and waste heat boiler 
in a single unit. This is especially suitable when the feed 
gas has a higher H.S content. The exit gas from the 
waste heat boiler is cooled further in a gas-to-gas heat 
exchanger and is fed to the top of the first catalytic con- 
version stage at 300 to 350°C. 

The normal type of catalytic converter is a steel cylinder 
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of wide diameter which is lined internally with refractory. 
In it, a catalyst layer, about 2 ft. deep is supported on 
stainless steel mesh in a cast-iron grate. The bed is 
covered with a thin layer of fire-brick to prevent move- 
ment* of the catalyst. 

In some instances, successive layers of catalyst, which 
constitute different conversion stages, are mounted into 
the same vertical shell. The stages are, of course, 
separated from each other by a horizontal partition. Other 
installations provide each catalyst stage as a separate piece 
of equipment. 

Most of the equipment and pipelines in sulphur plants 
are carbon steel. Special materials of construction are 
used as follows: Refractory lining for the combustion 
chamber, waste heat boiler, the economiser, catalyst cases 
(at least in the first stage) and all pipelines connecting these 
units and catalyst supports are of stainless steel—but the 
use of cast iron has also been reported in this service. The 
line from the first catalytic converter outlet to the sulphur 
condenser or scrubber is frequently—not always—stainless 
steel. Catalyst screens are almost universally of stainless 
steel. Special materials (e.g—alloy 20) have been pro- 
posed for use in the unjacketed portion of the sulphur 
loading line to the rail tanks. Rupture discs on the com- 
bustion chamber and process side of the waste heat boiler 
are frequently made of lead, but an alternative means of 
corrosion protection calls for flushing the discs and over- 
head valves with nitrogen or air, respectively. 

Operation of the sulphur recovery units is a fairly simple 
task. Kohl’ lists the principal duties of the plant operator 
as follows: Keep air blowers and sulphur pumps lubri- 
cated, maintain proper boiler operation, run routine 
analyses on the tail gas to maintain optimum H.S:SO, 
ratio in the plant (by adjusting the air rate) and watch for 
any irregularities in the plant performance. Plants of 
between 80 and 160 tons per day sulphur capacity are stated 
to need only one operator per shift. Smaller units (say 20 
to 40 tons per day) can be run by an operator devoting 
only half his time to the sulphur recovery plant, while very 
large installations (300 tons per day) may call for 14 
operators per shift. In addition, assistance in sulphur 
handling is needed to the extent of about one man-hour 
per 10 tons product. 


Important Source 


Toward this end, sulphur recovery plants are most 
commonly located in the immediate vicinity of the 
refinery’s steam plant since the recovery unit itself is also 
an important source of steam (about 5,000 Ib. per long 
ton sulphur if the air blower and sulphur pumps are elec- 
trically driven). Proximity to the gas treating units is 
economically helpful—first, because this is the primary 
source of H.S and secondly because the gas treater can 
function as supplier of condensate to the sulphur recovery 
plant and as consumer of the latter unit’s low-pressure 
steam. 

Enough experience is at hand to permit selection of con- 
struction materials with which corrosion is no longer a 
serious operating problem. This has already been dis- 
cussed. Finally, sulphur handling need not be a problem. 
The key to trouble-free pumping is to be sure that the 
temperature is always between 120 and 150°C., i.e.—in the 
low-viscosity range of liquid sulphur. 
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From a paper to the 23rd Autumn Research Meeting, London, November 19-20 


An Investigation of Explosion Reliefs 


for Industrial Drying Ovens 


II—Back Revers IN Box OVENS: 


By P. A. CUBBAGE, BSc. 


and 


RELIEFS IN CONVEYOR OVENS 


W. H. SIMMONDS, Ph.D., F.Inst.P. . 
MIDLANDS RESEARCH STATION, THE GAS COUNCIL. 


Pant of this investigation (Comm. No. G.C. 23:1955) 
dealt with vapour and gas explosions in empty cubical ovens 
with top reliefs. It was shown that explosion reliefs needed 
to be much lighter and appreciably larger than was usual at 
that time. In the present paper consideration has been given 
to the effects on explosions in box ovens of the presence of 
shelves, the shape of the oven and of the relief, the proximity 
of walls and ceilings, and the use of hot vapours as the com- 
bustible material. It is concluded that the most suitable 
position for a relief in an oven is at the back, occupying the 
whole, or very nearly the whole, area of the back. 

An important discovery announced in the first paper was 
that the excess pressure inside an oven during an explosion 
not only rose to a maximum when the relief operated, and then 
fell to zero again, as would be expected, but that, after the 
first pressure peak, the pressure again rose to a second 
maximum before finally falling to zero. This second peak was 
often larger than the first. It was shown to be due to com- 
bustion continuing in the oven after the relief had operated. 
It remained to determine the effect of the various departures 
from the general case that would necessarily arise in practice. 
The most important of these was the presence in the oven of 
shelves, probably heavily loaded with stock. It is obvious 
that, where an explosion is ignited below a shelf, the effective- 
ness of a top relief will be reduced, and further, if the shelf 
is solid and firmly fixed, a top relief will be completely use- 
less. The degree to which shelves reduced the effectiveness of 
top reliefs was experimentally investigated, and it soon became 
clear that, under industrial working conditions, it was not 
possible to make an oven containing loaded shelves safe by 
the use of a top relief. The solution to this problem was to 
insert the relief in one of the vertical sides of the oven. The 
effect of horizontal shelves and of the shape of the oven was in- 
vestigated in relation to the pressure generated by an explosion. 
One of the differences between industrial working conditions 
and the basic experiments is that the latter were carried out 
with the oven in a large open space, whereas, floor space 
being at a premium in factories, ovens in practice are invariably 
near to something else. The clearances around an oven 
necessary to allow the relief to operate effectively were there- 
fore determined. It has already been pointed out that 
explosions in box ovens can either be due to the fuel used 
to heat the oven, or to vapours given off in the drying process. 
So far only town gas explosions had been considered. It was 
therefore necessary to consider the pressures generated by 
vapour explosions in drying ovens. 


Solid and Perforated Shelves 


A solid shelf obviously makes an explosion relief in the top 
of an oven quite ineffective against an explosion of gas or 
vapour ignited below the shelf. As the load on a perforated 
shelf is increased, the blockage to the flow of combustion 
products to the vent becomes greater, and so a top relief 
becomes increasingly ineffective. It was thus important to deter- 
mine at what stage the blockage of a shelf made a top relief 
unsafe. To discover this, experiments were carried out in 
a cubical oven of 100 cu.ft. volume; explosions of the most 
severe mixture of town gas in air were ignited below a single 


shelf, rigidly fixed in a plane parallel to, and approximately 
3 ft. below, the top relief. The shelves employed throughout 
these investigations were of expanded mild steel and are 
designated by the percentage of the shelf area filled by the 
metal mesh when viewed at normal incidence, ie—a 10% 
shelf is one in which 10% of the cross-sectional area of the 
oven is occupied by the metal strands forming the shelf. 

It was shown that the maximum pressure generated by the 
explosion increases very rapidly with the blockage caused by 
the shelf. Since it would be necessary to restrict the blockage 
to 10% or 15% before complete safety could be 
assured, it is obviously impossible in practice for a top relief 
to be effective in an oven with shelves. Since nearly all indus- 
trial drying ovens contain shelves, it is recommended that a 
vertical relief should be used in all ovens except in a very few 
exceptional cases. The most generally convenient and effed 
tive position for a relief is in the back of the oven. In those 
cases where the original design incorporates a heating space 
at the back, it may be advisable to re-design the oven to 
dispense with this arrangement. 


Constructing a Relief 


The relief must be constructed in such a way that it will 
withstand industrial working conditions and yet operate 
effectively in case of an explosion. The most satisfactory 
method of constructing a relief was as follows: 

The vent area was framed with a U-section mild steel frame 
inserted between the inner and outer case and spot welded in 
position. To provide a support, a light metal grid was 
stretched across the vent and rigidly fixed to the inside wall of 
the oven. The relief consisted of two sheets of thin (0.002 in: 
thickness) aluminium foil between which was placed a slab 
of lightweight insulating material thick enough to remain i 
position when lightly compressed and inserted in the U-sectio 
frame. A modification to this relief, suggested and used suc 
cessfully by Mr. R. J. Broomer, of F. J. Ballard & Company 
was to replace the aluminium foil by rubberised asbestos of 
dz in. thickness. The outer layer of asbestos was held in place 
by a 4 in. width of metal strip screwed to the outside of th 
oven. The screws must on no account pass through th 
asbestos. This modification did not alter the effectiveness of 
the relief, but gave greater protection against damage fro 
the outside and provided a much better surface for the applica 
tion of paint, thus ensuring a better finish. 

In the experiments a cubical oven of 100 cu.ft. was set u 
to take up to four shelves installed symmetrically 9 in. apart 
thus leaving about 15 in. free space at both the top and bottom 
A preliminary series of experiments was carried out to deter 
mine the importance of the position of ignition of the ex 
plosions. It will be recalled that in the first paper it had bee 
shown that for empty ovens the most severe explosions wei‘ 
obtained. with central ignition. Three different ignition posi 
tions were chosen along the centre-line of the oven, an¢ 
explosions were carried out using one or more shelves o 
various types in positions. The town gas/air mixture giving th 
most severe explosions was used (25% of gas in the mixture 
These experiments were carried out with the oven standing ci 
its front so that the back relief was on the top and the shelve 
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were vertical. This was permissible since it had been shown 
that design data for top reliefs could be applied to back reliefs. 
“he reason for doing this was that, in order to obtain an air/ 
as mixture of controlled proportions, it was necessary to seal 
he oven, and this was best achieved by the use of a flanged 
ype of relief resting in a water seal. 

The effect of horizontal shelves on the pressures generated by 
*xplosions in ovens with back reliefs was determined by carry- 
ng out a series of explosions with central ignition and various 
iumbers of shelves in these positions. For each shelf arrange- 
nent, variation of explosion pressure with shelf blockage was 
letermined and plotted. 

The general form of each of these curves was predicted by 
he following arguments. With zero shelf blockage (i.e—with 
10 shelf), the pressure generated is that already known for an 
mpty oven. The effect of inserting a shelf, by analogy with 
he results measured for a horizontal shelf and top relief when 
‘xplosions were ignited above the shelf, is to promote turbu- 
ence in the oven so that explosions are more violent and 
pressures generated are higher. As the degree of blockage is 
ncreased, more turbulence is introduced and higher pressures 
we produced. However, in the extreme case (i.e-—with solid 
shelves firmly fixed in the oven), the volume of mixture explod- 
ing (V) is that contained between two shelves, which is only a 
fraction of the volume explcding when the oven is empty. For 
such an explosion, the vent area coefficient (K) is unity and the 
weight per unit area of the relief (w) is the weight of the whole 
relief divided by the vent area of the compartment in which 
there is an explosion. Thus, the pressure may be calculated 
from the formula (given in the first paper) 

piv% = 1.18Kw + 1.57 
where p, = First peak pressure, lb./sq. in. 
V = Oven volume, cu.ft. 
K = (Oven cross section in a plane parallel to relief) 
~ Relief Area. 
w = Weight per unit area of relief, lb./sq. ft. 

For example, in a 100 cu.ft. cubical oven fitted with the 
recommended pattern of relief divided into two equal com- 
partments, the first peak pressure will be 0.65 lb. per sq. in. 
in the complete oven and 0.95 lb. per sq. in. in either 
compartment. 

Since a shelf was known to cause a marked increase in explo- 
sion pressure, it followed that the curve showing the variation 
of pressure with extent of shelf blockage would rise from the 
pressure for an empty oven at zero blockage to a maximum 
as the blockage increases and then decreases again reaching a 
value for a solid shelf not greatly above the initial pressure 
with no shelf. The results plotted in Figs. 4 and 5 of the 
paper were, therefore, qualitatively as expected and gave quanti- 
tatively the extent of th maximum pressure increase and the 
shelf blockage at which this occurred. The noteworthy aspects 
of the results are the very great enhancement of pressure that 
occurs, especially with several shelves, and the relatively small 
degree of blockage at which the maximum pressure is attained; 
this maximum apparently occurs for the same metal area in the 
shelf irrespective of the number of shelves. 


Severe Pressures 


The maximum pressures with several shelves are in fact 
greater than standard industrial ovens can safely withstand. 
This suggests that it may be necessary to arrange that the 
blockage is always sufficient to be well above that causing the 
maximum pressure. That is, each shelf should cause 50% 
blockage so that it is not possible to obtain severe pressures 
even with unloaded shelves. 

The presence of obstacles near an explosion relief (e.g.— 
walls or ceilings) can seriously impair the effectiveness of the 
relief by stoppage of the relief in its flight. Experiments were 
made to determine the clearances for safe and effective opera- 
tion in specific cases. Measurements were also made to provide 
guidance regarding the area to be screened to avoid injury to 
personnel from flame discharge. 

When an explosion occurs in an oven due to combustion of 
a vapour/air mixture the pressure developed is in proportion 
to the normal combustion velocity. 

In this case, the oven and the vapour must be hot before 
there is an explosion since heat is required to evaporate the 
inflammable solvent. The importance of this is that flame 
speed increases with temperature so that, since it has been 
shown that the pressure developed by an explosion in an oven 
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was proportional to the flame speed, it seemed likely that the 
pressure due to an explosion of a hot vapour/air mixture would 
be greater than that due to the same mixture when cold. No 
information was available concerning the increase of flame 
speed with temperature for vapours, so it was necessary to 
investigate experimentally the pressures obtained from 
explosions of heated vapour/air mixtures. 

The properties of various vapours, including carbon disul- 
phide, ether, acetone, and ethyl alcohol, were investigated. 

It should be pointed out that the conditions for these experi- 
ments were very stringent, since it is most unlikely that an oven 
would ever be uniformly filled with vapour air/mixture giving 
the most severe explosion. In view of this, it is not suggested 
that any practical steps should be taken to allow for the 
possible maximum severity of vapour explosions. It is, in fact, 
difficult to see what could be done, since it has been already 
suggested that the whole of the back or side of an oven be 
used as a relief. These results do, however, help to explain 
why some very destructive vapour explosions have occurred. 

Problems in the case of conveyor ovens are discussed. It is 
suggested that the best procedure for dealing with these is to 
imagine them divided into a number of parts, each of which 
is approximately cubical, and then to insert a suitable relief 
into each of these. 


DISCUSSION 


Mr. W. F. Howell (Industrial Gas Officer, N.W.G.B.): ‘ This 
research project which the authors have completed is of par- 
ticular interest for three reasons: First, the work was com- 
menced at the suggestion of the Industrial Gas Development 
Committee of the Gas Council; secondly, the writers have 
successfully completed their work and made practical sugges- 
tions in what has been a very short time for a research 
problem of this type; and thirdly, appliance manufacturers have 
been ready and keen to make use of the results of the investi- 
gation and ovens incorporating the recommendations of the 
Authors are already on the market. 

‘From the aspect of preventing damage or injury from town 
gas/air explosions on gas-fired ovens, explosion reliefs represent 
what might be termed the third line of defence. The first line 
of defence lies in the essential features of a well-designed oven, 
and generally as enumerated in the leaflet Memorandum on 
Gas-fired Enamelling Ovens, published in 1934 by the Home 
Office and including such recommendations as: Correct size 
of flue, with draught diverter and cut-away damper; adequate 
secondary air openings; inverted V shields over burners; safety 
pattern gas cocks; and instructions for correct lighting proce- 
dure. The second line of defence is primarily to prevent the 
failure of the human element and consists essentially of the 
fitting of flame failure devices or automatic pilots as addi- 
tionally recommended in Form 1856, Safety Precautions in Gas- 
fired Ovens and Furnaces, published by the Factory Depart- 
ment, and also the more recent developments described in the 
Industrial Gas Development Committee’s report No. 6i1, 
“Flame Protection Practice (1956).” 

* Explosion reliefs are fitted as the final safeguard should all 
else fail. Consequently it follows that the chances are against 
an explosion relief ever being called upon to operate due to a 
town gas-air explosion. Furthermore it is impracticable to 
routine test them in situ. It is therefore of the utmost import- 
ance that throughout the life of the oven, which may be well 
over 20 years, everyone associated with it is fully aware of 
the existence and purpose of the reliefs. It is essential that 
the space behind a back relief is always kept clear, both from 
storing material and from the passage of personnel. Unfortu- 
nately those of us who are familiar with factories and work- 
shops know how difficult it will be to ensure this over such a 
long period. 

‘With the type of relief described is it possible that after 
the lapse of a number of years, and presumably the application 
of a number of coats of paint to the oven, the relief will adhere 
to the framework, with a consequent considerable increase in 
force required to blow it out? 

* Due to the overwhelming number of gas-fired drying ovens 
it is natural that attention should be directed to the avoidance 
of damage from coal gas-air explosions. The authors, however, 
have also drawn our attention to the danger from vapour 
explosions and stated that these could be more serious than 
gas explosions and have given recommendations for the fixing 
of double reliefs on treble cased ovens. 
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“I have said that to prevent damage from gas-air explosions 
reliefs form a third line of defence; but with inflammable 
vapours, apart from trying to ensure adequate ventilation, they 
form a first line of defence. As Dr. Cubbage said today, it is 
a logical conclusion, therefore, that any oven intended for use 
with inflammable vapours should be fitted with explosion reliefs 
no matter what heating medium is used for the oven. While 
this work has resulted in recommendations much more compli- 
cated than the old empirical formula of 1 sq. ft. of explosion 
relief per 15 cu.ft. of oven space, we know that the present 
recommendations are based on reliable investigation and 
research with examination of the effect of all of the known 
variables and both oven makers and the gas industry can feel 
confident in putting them into practice.’ 

Dr. D. Matheson (H.M. Inspector of Factories): ‘The paper 
dealt with the question of over-pressure in industrial plant—the 
sort of circumstances which in general terms have been present 
in industrial plant for a very long time. This problem is solved 
to a large extent by the safety valves used, and when one comes 
to another type of over-pressure, namely, a very sudden rise 
of pressure and the very high pressure which may be developed 
by an explosion, then the ordinary safety valve is incapable of 
dealing with the situation. Investigations in those circum- 
stances have turned to bursting discs, bursting panels and relief 
doors. 

‘Much effective work has been done on this aspect already, 
so much so that both in America and in this country we are 
often told that bursting discs have been provided to cope with 
even the sudden, almost instantaneous and very large pressure 
rise associated with an explosion. But when such investigators 
make such assertions they are referring to very robust plant, 
designed to stand a certain amount of pressure inside. When 
investigators, such as the authors, have come to deal with 
lightly constructed plant, they have come up against some of 
the most stubborn difficulties that investigators in this field 
have met. It is in the light of those considerations that the 
authors’ achievement should be viewed—in the light of the 
history of indifferent reward for the efforts which have been 
made. 

‘When considered in that light, this is a remarkable achieve- 
ment. I do not think anyone more than the Factory Inspector 
can appreciate how valuable these results are, how thoroughly 
all the conditions in which pressure rise may be expected in 
the oven have been investigated—for instance, the conditions 
of sheives, loading in the oven, the position of the oven itself 
and its nearness to walls, and the effect that those walls may 
have on the effectiveness of the explosion relief.’ 


Value of Close Co-operation 


Mr. R. F. Hayman (Industrial Gas Officer, Gas Council): 
‘ The first report on this subject presented to the 2ist Autumn 
Research Meeting of the Institution in November, 1955, as 
Communication No. GC23, was remarkable in that by the 
time the report was being discussed ovens applying the prin- 
ciples involved were being manufactured and sold. The second 
step in this work is even more remarkable in that before the 
experimental programme was completed, ovens with the recom- 
mended pattern of back relief were being manufactured and 
sold. This close co-operation between manufacturers and 
research workers sets a pattern which should and must be 
copied many more times if we are to take full advantage of 
research work being carried out by comparatively small 
research and development teams. 

* Methods of controlling hazards are often restrictive in that 
they can be used only if production is slowed down or extra 
controls are installed or substantial increased costs are imposed. 
It is fortunate that as described in para. 5, p. 14, it is desir- 
able te load the shelves of an oven in such a way that the 
overall blockage (some 50%) is sufficient to be well above 
that causing the maximum pressure. This requirement ties in 
with good housekeeping, particularly in batch ovens, where in 
most circumstances the operator prefers to load an oven as full 
as possible. - 

‘I would draw your attention to Section VII, p. 30, on the 
strength of box ovens. Part I of this work showed that in 
one design at least, application of production engineering prin- 
ciples resulted in an interlocked pressed steel unit which was 
more attractive to look at, lighter, more flexible and cheaper, 
but what is of greater significance, safer in operation. This 
breaks away from previous designs, and this design of oven. 
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on reports so far available, can withstand greater pressure 
before severe damage occurs, than ovens of rigid construction. 

‘The great majority of batch and continuous ovens are gas 
fired. The Factory Inspectorate with whom we work in close 
co-operation, recognising this, insists that the gas industry 
takes the major responsibility for standards of safety and per- 
formance. This the industry is glad to do, but because of the 
predominance of gas-heated plant there has been a tendency 
to assume that it is town gas-air mixtures which are hazardous, 
and that ovens heated by other fuels and by electricity can 
escape the need to provide reliefs. This point was raised in the 
discussion two years ago on Part I of this investigation. 

‘We cannot stress too strongly that we now have at our 
command means of controlling the hazards involved in vapour 
explosions, and it is reasonable to ask the proper authorities 
to see that al! ovens, however heated, are fitted with reliefs 
designetl on the principles so clearly outlined by Cubbage and 
Simmonds.’ 


Fire Research Station Experience 


Dr. F. E. T. Kingman (Fire Research Station): ‘My own 
organisation has a peculiar interest in this work. We are carry- 
ing out rather similar work on the provision of reliefs for 
explosions in ducts—that is, vessels rather different in shape 
from these ovens. I hope that in due course that work will 
provide some information of interest in the protection of the 
long conveyor type oven which the authors mentioned. 

‘One of the most important features of this second report— 
important not only to this work but to all explosion work—is 
the very great effect of even a slight obstruction in the explosion 
vessel. This is obviously very much greater than that due to 
the forces of turbulence mentioned in the first paper—turbu- 
lence induced by a fan which produces only a comparatively 
small rise in pressure and must be due to a fundamental effect 
on the characteristics of the aerodynamics of the flame itself. 

‘There is a point which was stressed in the first paper and 
has been mentioned in the second, but which needs stressing 
still more. That is the fact that the weakest point in these 
ovens appears to be the door fastenings and possibly the door 
itself. In practice, if anyone is damaged, his probable position 
was in front of the oven, near the door. I therefore urge that 
some attention should be paid by manufacturers to the con- 
struction of the door and, particularly, the door fastenings to 
see that it is not the most vulnerable point of these ovens.’ 

Mr. R. J. Broomer (F. J. Ballard & Co. Ltd): ‘It has been 
very helpful to the oven manufacturing fraternity, to have 
the sequel to “Top Reliefs in Box Ovens.” Research work 
since 1955 has made us change several of our views and, 
indeed, due to the serious nature of the subject, we have 
modified our designs to conform to the latest knowledge as 
that knowledge has been made available. 

‘Generally speaking, I am in agreement with the conclusions 
drawn from the paper with two exceptions. First, it is stated 
that the shelf material should cover 50% of the shelf area. 
This has practical difficulties. For efficient operation of an 
oven, both natural convection and forced circulation box ovens 
rely on a reasonably clear passage for the products of com- 
bustion to escape through the top ventilator, in the case of 
the natural convection oven, and for the clear passage of hot 
air to recirculate in the case of the forced circulation type. With 
a shelf area of 50%, plus the work on the shelves, serious 
blocking of this normally free passage would almost certainly 
occur. This would lower the general thermal efficiency of the 
oven, and in the case of work having a decorative coating, 
would probably lead to scorching. There is little doubt that 
the presence of shelves has a marked effect on both peak 
pressures, and from the graphs showing P1 and P2 related to 
shelf area at 20% area of metal in the shelf the peak rises 
to an alarming degree. This particularly concerns oven manu- 
facturers, since most shelves in current use fall very near 
to this figure. There is consolation, however, in that when 
loaded, the figure more nearly approaches the recommended 
50%. 

‘My second point relates to the combustion chamber and 
flues in treble cased ovens. Mr. Cubbage states in the paper 
the combustion chamber heights vary from 18 in. to 24 in. 
Whereas this figure may be true of the average oven in general 
use, modern trends in design reduce this to nearer 9 in. to 12 in. 
In view of this, and in view of the low peak figures obtained 
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during experimental work on thin walled ovens, does Mr. 
Cubbage think it would be permissible, in the latest type ovens 
‘vhere pressures of 5 lb. could be absorbed, for explosion panels 
n these chambers to be completely dispensed with? 

“I am extremely pleased that work has been carried out 
ind figures made available on an oven of larger dimensions 
han normally associated with the box oven. This will enable 
is to calculate more accurately the area of relief required for 
ise in both camel back and large tunnel ovens. Our knowledge 
1as been seriously lacking on this subject matter in the past. 
2erhaps the most important part of this investigation to date 
s the work on vapour explosion. Today gas-fired ovens sup- 
lied by reputable, manufacturers are protected from gas 
xplosion to a high degree, particularly with the advent of the 
‘lectronic safety devices of various types. The explosion panel 
orms our last line of defence should all else fail, and quite 
rankly, with many control devices, this chance is very remote 
ndeed, but for the vapour explosion there are, as yet, no such 
afety devices available although a few methods have been 
‘xperimented with. The only reasonably sure way is to intro- 
luce sufficient diluent air into the oven to keep the vapour 
concentration down to a safe level. Where it is found necessary 
to use thinning agents such as toluol or methyl alcohol, having 
a flash point below 73°F., then of course direct firing must on 
no account be used. It is necessary in such a case as this to 
incorporate some form of heat exchanger in the oven. It is 
still advisable to retain the full area of explosion relief even 
though we are not actually bringing the vapour into contact 
with the naked flame. It is very obvious from the results 
obtained by Mr. Cubbage that further thought will have to be 
given to overcoming the vapour explosion hazard,’ 


Varied Conditions 


Dr. D. J. Rashbash (Fire Research Station): ‘ As Dr. Kingman 
mentioned, at the Fire Research Station we are carrying out 
work on ducts and we have worked on ducts of various length- 
diameter ratios. This work ties up in some interesting ways 
with that of the authors. First, a point about the increase in 
pressure due to shelves. The results of this work are rather 
startling. It is interesting to see the effect which one or two 
shelves in the oven can have on the maximum pressure; we 
shall look into this sort of effect in more detail. It makes it 
very difficult to apply the results of this work to practical 
conditions with the confidence which one needs. One has to 
realise that the type of conditions one meets in practice is 
very varied and to acknowledge the existence of shelves and 
obstacles of all shapes, as well as moving objects and air 
currents; they exist in practical conditions. It is desirable to 
develop a scaling method, and the full-scale information which 
the authors have given in the paper would act as a useful 
scaling point. 

“I should like the authors’ opinion on how they think the 
more rapid propagation of flame and more rapid combustion 
would create turbulence. There are two possibilities: The grid 
could have created the turbulence, or the unburned gases being 
pushed from the grid could have led to the formation of rows 
of flame stabilised on the wire. Whatever the mechanism, it is 
possible that the turbulence can be reduced by shaping the wire 
on the grid, and it is possible to reduce the blockage required 
by doing this sort of work. If the latter is the mechanism, 
when unburned gas passes through the grid a series of jets 
ignite on the grid; and if the grid wires are placed 3 in. or 4 in. 
further apart—Scurlock’s work showed that the width was 2 in. 
—it may be possible to reduce the rate of pressure rise and we 
may be able to work with a lower shelf blockage on that basis. 

“The effect of vent shape raises an important point. I 
am not certain what the authors mean when they say that 
splitting the vents into two equal parts causes a restriction 
of the gas flow. It can be argued that resistance should be 
decreased because of the smaller interference with the motion 
through the vent of gases flowing near the sides of the oven. 
There is no edge effect. It is possible that an increase in 
pressure might be caused by a turbulence effect, but I lean 
partly by the fact that in the case when the ignition is near 
the vent, the pressures reached are very much smaller than 
when the ignition is remote from the vent. We explain that 
partly by the fact that is the case when the ignition is near 
the vent, burned gases pass through and can push through 
more quickly. If the ignition is remote, unburned gases pass 
through and there is a higher pressure. As the vents are 
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placed near the side of the oven the tendency is to push 
unburned gases through rather than burned gases. Even in 
the middle of the oven the tendency is to push burned gases 
through.’ 

Mr. H. A. Higgs (West Midlands Gas Board): ‘The 
increased severity of explosions arising from solvent vapour 
concentrations is rightly stressed by the authors, for we must 
remember and reiterate that this explosion hazard applies 
equally to ovens fired with other fuels, or heated by electrical 
energy. In connection with conveyor ovens, particularly 
where the shape resembles a long duct, the possibility of 
detonation occurring is mentioned. The Gravener Manu- 
facturing Co., Ltd., in their bulletin, suggest the length/ 
diameter ratio likely to lead to detonation as 30.1. In out- 
lining the stages in the development of conditions leading to 
detonation, they clearly associate this with the rate of pressure 
rise within the oven space once an explosion has started, so 
that the method suggested by the authors of providing multiple 
reliefs by sub-dividing the conveyor oven, in effect, into cubes 
might well be effective in avoiding major damage. 

* However, obstructions such as might be occasioned by the 
load tend to build up pressure locally, and may still create 
conditions leading to detonations in ovens approximating in 
shape to a long duct. It may be that the employment of the 
Gravener suppression system ovens of this type whereby the 
explosion is suppressed within milliseconds in its very early 
stages, in conjunction with explosion reliefs, has something 
to commend it, and the authors might like to let us have 
their views on this. 

‘On continuous ovens dealing with a steady load directly 
heated by forced convection, and where the rate of solvent 
volatalisation can be clearly established, it can be arranged 
that the air intake into the oven is adequate at all times to 
keep the solvent vapour concentration below the lower 
inflamable limit. If this is done with adequate safeguards 
to ensure that the settings cannot be tampered with, a measure 
of recirculation can be practised and matters arranged so that 
the solvent vapour is burnt out in the combustion chamber. 
This arrangement prevents the build-up of vapour 
concentration, and, of course, contributes to fuel economy.’ 


Application to Domestic and Commercial Ovens 


Mr. E. W. B. Dunning (Watson House): ‘ Although the 
paper deals specifically with industrial ovens, I am interested 
in applying this information to domestic and catering ovens. 
The accidental explosion rate of catering ovens is greater than 
that of industrial ovens as the staff employed are generally 
less skilled, while the explosion rate of domestic ovens is only 
1/25th of that of catering appliances, although the total 
number of cases are higher as the numbers installed are much 
greater. On the other hand, the violence of explosions is 
probably very much greater with industrial ovens, with catering 
ovens at the intermediate stage and domestic ovens causing 
little trouble. Fortunately, in baking ovens we do not have 
to deal with vapour explosions, although it may be of interest 
to you to know that we get half a gallon of proof spirit per 
sack of flour when we bake it. 

‘All domestic ovens are tested by igniting the gas down 
the oven flue after a series of intervals, and normally we find 
that there is no explosion hazard. On the Continent there 
are specifications for all domestic ovens that they must not 
be latched, but there is something to be said for latching 
ovens if everything is contained within the oven, because we 
do not then have the oven flying open. The trouble with 
domestic ovens is not an explosion but the facial burns caused 
by flame emerging through the oven door. Here the intro- 
duction of safety taps, automatic ignition and the use of flame- 
failure devices will obviate these troubles. 

‘Catering appliances are normally situated in the centre of 
the kitchen, and it is difficult to arrange any of these reliefs 
so that they will be free of any person being present in the 
kitchen. In the test in which all our catering ovens are tested 
for explosion hazards, we have recently found that by arrang- 
ing that the apertures which have been left for viewing the 
flames should be covered with glass we have prevented people 
from applying lights to those apertures. We were able to 
prevent these explosions from occurring. The main advantage 
we gain on our smaller ovens is that smaller ovens are very 
much stronger than larger ovens, although the pressure per 
square inch may be the same.’ 


(Jt was announced that the authors would reply in writing.) 
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From a paper to the 23rd Autumn Research Meeting, London, November 19-20. 


Jet Burner Design for Pressure Efficiency, 
Using Air Blast Injection 


By W. E. FRANCIS, B.A. 


and 


B. JACKSON, B.Sc.(Met.), B.Sc.(Gas Eng.), Ph.D., 
MIDLANDS RESEARCH STATION, THE GAS COUNCIL. 


CRITICAL survey is made of recent work dealing with 
pressure aspects of jet burners, particularly when using air 
blast injection. A pressure efficiency figure, which provides a 
quantitative assessment of burner performance, has been 
defined by the authors. Once it is decided that a heating 
process warrants the use of a high-velocity stream of combus- 
tion products, the burner should ideally be designed to convert 
the maximum fraction of the air (and possibly gas) supply 
pressure into dynamic pressure of the combustion products 
emerging from the exit nozzle, consistent with stable operation 
of the burner. The degree of success in this objective may be 
measured by the pressure efficiency of the system, defined as 
the ratio of the dynamic pressure of combustion products at 
the exit nozzle to the dynamic pressure of air in the air nozzle. 
The concept of pressure efficiency is also useful for design 
purposes and is easily related to the air pressure required for 
a given throughput. 
The pressure efficiencies obtainable and the manner in which 
the total pressure falls from air nozzle to exit nozzle are com- 
pared for four basic jet burner types. These consist of: 


(1) A parallel injector followed by a parallel tunnel, in which 
velocities are equalised in mixture nozzle and tunnel 
(Waight’s Criterion); 

(2) a parallel injector followed by a parallel tunnel, optimum 
cross-sections to give maximum pressure efficiency (there 
is an optimum ratio of mixture nozzle to tunnel cross- 
sections that gives a maximum pressure efficiency for the 
simple parallel mixture tube, parallel tunnel burner); 

(3) a parallel injector followed by a tapered (converging) 
tunnel, optimum cross-sections to give maximum pressure 
efficiency; and 

(4) a venturi injector, followed by a tapered (converging) 
tunnel. 


Diagrams in the original paper show that final pressure 
efficiencies of 7.5%, 19.0%, and 28.0% are obtainable in cases 
(1), (2) and (3) respectively, while in the case of the venturi 
burner with converging tunnel the efficiency is of the order of 
35%. An analysis of a venturi injector with a parallel throat is 
given, in which optimum ratios of throat to air nozzle areas 
are worked out. 


Pressure Efficiency 


The maximum pressure efficiency of typical commercial air 
blast injectors is of the order of 40% to 50%, so that normally 
these will be used. It would seem that for practical purposes 
the maximum usable pressure efficiency of the burner will be 
around 40%. In designing a jet burner for any particular appli- 
cation, the first step is to choose the most suitable type. Four 
basic burner types have been selected for discussion. Where 
maximum pressure’ efficiency is required either the parallel- 
injector, tapered-tunnel, type (C) designed with optimum cross- 
section ratio, or the venturi type (D) will normally be required. 
Factors other than pressure efficiency must, however, be con- 
sidered in individual cases. These include flame stability, noise, 
tunnel wall temperatures, specially shaped exits, etc. Thus the 
conventional ‘c.c.’ burner (B.), notwithstanding its relatively 
low pressure efficiency, is useful when a very high turndown is 
required. The parallel-injector, parallel-tunnel type with 


optimum dimensions for maximum pressure efficiency (A) is 
suitable for jet recirculation applications where a reasonable 
turndown is required. The parallel-injector, tapered-tunnel 
type with optimum dimensions for pressure efficiency is useful 
for jet recirculation applications, and has a limited use for 
local heating applications where the area to be heated is not 
extended in the form of a strip. The venturi type is useful 
for most local heating applications, and especially when the 
exit is required to be in the form of a long slot. 

The essential information needed to design a jet burner is 
given. Thus, there will be a general relation between burner 
size, air pressure and gas throughput. 


Data Required 


Iwo of these quantities will generally be known, and the 
third may be determined from the data given below; e.g.—i 
furnace applications, an air pressure and gas throughput may 
be known and the burner dimensions required. In a_ jet 
recirculation application, the recirculation ratio and process 
requirements will fix the gas input and exit nozzle area so that 
the air pressure is required. The logical specification for local 
heating applications requires data on heating times and exit 
velocities, which are not readily available at: present, but it 
can be assumed that the heating time will lead to a specification 
of the exit nozzle area and gas throughput (hence exit velocity) 
and the air pressure will be required. There may be cases 
where only a gas throughput is specified and it is considered 
desirable that the velocity of combustion products should be 
high. The choice of air pressure is then arbitrary, but it must 
be pointed out that the burner size will depend on the air 
pressure chosen. If a good turndown is required, it is prefer- 
able to increase the air pressure, since increasing burner size 
will lead to lower velocities in the working range of gas 
throughput, and hence a danger of light-back on turndown. 

The burner size is determined by the cross-sectional areas of 
either the air nozzle A, or the exit nozzle A,. For all types 
of air blast jet burner, the definition of pressure efficiency 7, 
leads to the relation 


A,’ R* np 


A; 7A (R+1) (R+e) 


Substituting for the air: gas ratio R, the specific gravity of the 
gas, o, and the pressure efficiency yp, gives the values of A,/A,. 
which varies according to gross calorific value Cg. 

The relation between air pressure P, (in w.G.) gas rate QO, 
(s. cu.ft. per hr.), air nozzle diameter D, (in.), and discharge 
coefficient of air nozzle C, is:— 


Pa = FQ,*/D,‘C,’ 
8.78 x 10-° for C, = 450. 


9.67 x 10-° for Cg =475. 
10.8 x 10-° for Cy =500. 


Thus, if any two of the three quantities P,, Q, and burne: 
size (defined by A, or A,) are known, the third may be found 
together with the other burner dimensions. The value of the 
discharge coefficient C, should be about 0.95 for an air nozzle 
with an inlet taper of less than 30° included angle, followed 
by a short parallel section (less than one diameter). 
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PRESSURE EFFICIENCIES OF THE FOUR-BURNER TYPES. 


Burner Type 






























oT 2 te. oe D2 | 

atorite (CE = 450 | 0.189 | 0.0716 | 0.287 |) ; 
a Cg = 475 | 0.192 | 0.0727| 0.293 |} 0.30 0.28 0.21 

= : 0.0739 | 0.297 








The remaining burner dimensions required are mixture tube, 
nixture nozzle, and combustion chamber cross-sections and 
engths. The cross-sections or diameters are derived from the 
exit nozzle dimensions using the ratios set out in a table. The 
ype-D burner will often be designed with an exit in the form 
%f a rectangular slot and with multiple mixture nozzles in the 
form of a perforated backplate. Area A, will then be the 
otal area of mixture nozzles. If N is the number of mixture 
1ozzles of diameter D, then 

Ag ID: BIA 6 ccclincaieasi. ds teu eee (3) 

Parallel tunnels should be as short as possible consistent with 
completeness of combustion in the tunnel, and five to 10 
liameters have been found adequate in practice. Experience 
with burners of type C (parallel injector, converging tunnel) 
suggests an exit taper of about 20° included angle and a 
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nnel length of parallel section of the combustion chamber of one to 
seful two diameters. A short parallel section of <1 diameter at the 
for exit minimises the effects of erosion on the exit cross-section. 
not Burners of the venturi type can be made with a variety of 
seful shapes of combustion chamber and exit, and rectangular slot 
| the exits will probably be most used. A taper of about 20‘ 
included angle and as short a tunnel as possible should gener- 
er is ally-be used. Examples of design procedure for specific cases 
urner are given. The design data enable stoichiometric conditions to 
be attained using gas at atmospheric pressure at the injector 

inlet. 
A gas restrictor will be advisable for fine adjustment of the 
ro air: gas ratio. The air: gas ratio will remain near stoichiometric 

the 


over a considerable flow range using this system. If the burner 
is to be used at predominantly one throughput, without the 
necessity of frequent turndown, the constancy of air:gas ratio 
afforded by the zero governor may not be considered worth 
while, and gas at mains pressure or a few inches w.c. from an 
ordinary low-pressure governor may be used. If the gas is 
used at mains pressure, or at any higher pressure, the mixture 
will be gas-rich. Throttling the gas inlet will enable stoichio- 
metric conditions to be attained at a particular air pressure, 
presumably the designed working pressure. Reduction of the 
air pressure on turndown will then give a rich mixture and 
the flame may leave the tunnel. At high air pressure, however, 
the effect of a few inches w.G. gas pressure at the injector inlet 
will be very slight. 
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Critical Dimensions 









wrefer- 

or size The most critical dimensions in the designs given are those 
ff gasij of the air nozzle and exit nozzle. Air nozzle diameters should 
mn. not be larger than those given by the calculations, since a weak 








eas of § mixture must be avoided, and should not be more than about 
types}. 1% smaller, or an appreciably lower throughput will be 
ncy 7,§ Obtained at a given air pressure. Exit cross-sections should 






similarly not be smaller than the design dimensions. If the 
core used to cast the burner block is made exactly to size (and 













(1)§ preferably in steel for good surface finish), this requirement 
will be met. Mixture tube and nozzle diameters are not so 
of the § critical when optimum values are used, but should be within 
A, | As about 2 to 3% of the design value if a slightly weak mixture 
' | is to be avoided. Surface finish is important in mixture tubes 
ate O, and tunnel exit nozzles, and is especially important in parallel 
scharge§ tunnels, where frictional effects are relatively larger. The 
design data have been worked out for frictional losses of 0.3 
velocity heads in mixture tubes and parallel tunnels, and 

(2) represent an average commercial steel tube roughness. 

In the unignited condition, there exists a slight negative pres- 
sure, with respect to atmospheric, at the face of the stabilising 
step in parallel tunnel burners. These burners are therefore 

were conveniently lit through a small hole to the outer edge of the 


stabilising step, which may often be a useful procedure when 
access to the tunnel exit is difficult. The pressure at the base 
of the type-C tunnel is likely to ve slightly positive with respect 
to atmospheric in the unignited condition, but ignition through 
a similar lighting hole to the outer edge of the tunnel base 
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is usually very satisfactory. The pressure at the base of a 
type-D tunnel is likely to be appreciably positive in the unig- 
nited condition, and the velocity of mixture flowing from a 
lighting hole will be higher than in type C. A flame will only 
light back through the hole at a low air flow through the 
burner, but it may still be found to be a convenient lighting 
procedure. 

Theoretical calculations of pressure efficiencies for different 
burner types are given, and experiments described to check the 
validity of theoretical treatment. 


DISCUSSION 


Mr. J. Palser (Industrial Gas Officer, Birmingham 
W.M.G.B.): ‘In opening thiS discussion, it is my purpose 
to bring down to earth this question of the jet burner from 
a practical point of view. First, because I was responsible for 
the conception and development of the “C.C.” burner which 
was first published in November, 1945, and secondly, in order 
to remove any misunderstanding which has apparently arisen 
regarding the practical application of “C.C.” or jet burners. 

“In 1942 we were approached by a Midland firm who were 
in difficulties regarding the supplies of oxygen and acetylene 
used for local heating of steel plates prior to bending. We 
endeavoured to solve the problem by using several different 
types of air-gas free burning, blow pipes, and air blast burners, 
at different pressures up to 10 Ib. per sq. in., without success. 
The spread of the flame on impact with the plate was too 
wide to obtain local heating, or even the temperature required. 
It was during these trials that we decided to harness the flame 
by means of a refractory tube in order to concentrate the heat 
in the area required. The length and diameter of the tube was 
determined by the approximate flame dimensions. With the 
new arrangement, the heating time was reduced considerably, 
and by applying a similar burner directly opposite on the 
other side of the plate we were able to obtain temperatures 
quicker than the oxy-acetylene burner. In spite of the 
apparently successful experiments, I regret to say that the first 
application of the “C.C.” burner proved a failure on the 
actual machine, due to the conduction of the heat away from 
the plate by a pair of extremely heavy blocks located at the 
point of the bending operation. However, we were encouraged 
to use the burner for other purposes, and since that time many 
single and multiple burners have been installed for direct 
application or furnaceless heating and for furnaces. A number 
of industrial gas equipment manufacturers and consumers have 
made their own particular version of the burner. For instance, 
one firm alone, Thermic Equipment and Engineering Co., Ltd., 
of Preston have supplied approximately 11,300 individual 
burner tunnels in units varying from one to 35 per burner 
assembly, and have actually manufactured 340 furnaces during 
the last ten years, fitted with “C.C.” burner units. In addi- 
tion, they have supplied modified burners for use with coke 
oven gas, propane, and clean producer gas, to firms in this 
country and on the continent. 

“It must be realised that in many instances where we have 
collaborated with a consumer on the design of new equipment 
applicable to their particular industry, they are reluctant to 
allow information to be passed on, which could be of benefit 
to their competitors. However, I have received permission 
to give actual facts and performance figures from four firms 
in the Midlands who are using furnaces with different types 
of “C.C.” burners. I have purposely selected low, medium 
and high temperature operations, and all installations referred 
to have standard parallel “‘C.C.” tunnels, that is, 6 in. long 
and 1 in. diameter, using gas at normal towns pressure, 
governed to suit the particular application. 

‘The first case is of non-ferrous wire annealing. A furnace 
with a charging machine was made and built two and a half 
years ago by the firm for the annealing of coiled non-ferrous 
wire. The dimensions of the working chamber are 22 ft. deep 
by 6 ft. 3 in. wide by 4 ft. high, and operates at temperatures 
controlled between 550°C. and 750°C. It is fired by 44 single 
tunnel burners manufactured by Etchells Furnaces, Ltd., 
Darlaston, Staffs. Its capacity is 14 to 14 tons per hour and 
the average weekly gas consumption is 0.9 cu.ft. per Ib. equiva- 
lent to 2,000 cu.ft. or 9 therms per ton. These figures include 
heating up gas, standby periods, light and heavy loading, 
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long and short period soaking. 


Air is supplied by a single 
stage fan at 1 Ib. per sq. in. 


Neither the furnace brickwork 


nor the burners have required any attention since the plant 
was installed. Only yesterday afternoon the firm kindly fur- 
nished me with the following figures. For the 12 months ending 
July, 1957, the total gas consumed through this particular 
furnace was 10.535 mill. cu.ft. and the wire annealed was 
5,264 tons, with an average consumption of 2,001 cu.ft. per ton. 


Non-ferrous Billet Heating 


“The next case was with non-ferrous billet heating. A 
continuous non-ferrous billet furnace, 10 ft. long by 2 ft. wide 
by 15 in. high was put into use over 10 years ago. It has 
six 4 tunnel burners by Thermic Equipment and Engineezing 
Co., Ltd., and is fitted with temperature control. The air 
pressure was 1 Ib. per sq. in., operating temperatures between 
800°C. and 900°C. It was first repaired when it was partially 
rebuilt two years ago. From observations taken over a long 
period the gross gas consumption is .96 cu.ft. of gas per lb. 
of metal heated; net .51 cu.ft. per lb. Three additional 
furnaces of a similar design have been installed, and one 
of them fitted with “C.C.” burners by the International 
Furnace Equipment Co., Ltd., Aldridge, Staffs. The average 
annual consumption is 14 mill. cu.ft. or 63,000 therms. 

‘The next case is with high speed heating. Three vertical 
high speed steel heat treatment furnaces were installed over 
11 years ago to be used at temperatures between 650°C. and 
1,350°C. The internal dimensions of the furnaces are 7 ft. deep 
by 1 ft. 4 in. diameter. The furnaces, complete with burners, 
were made by the consumer, the burners being 60 tunnels, 
arranged in six groups of ten on each furnace. The dimen- 
sions of the high speed steel bars vary between 4 in. diameter 
by 12 in. long to 8 in. diameter by 79 in. long, and the 
temperature variation on the bars must be kept within 5°C. at 
1,350°C. The air pressure in this instance is 14 Ib. per sq. in. 
and temperature control is fitted. The annual consumption is 
15.5 mill. cu.ft. or 69,750 therms. The last case is with steel 
billet heating. A local firm have in use various types of forg- 
ing furnaces they have made fired by “C.C.” burners, which 
they have also designed and made. The first of four steel 
billet heating furnaces was designed and constructed 12 years 
ago. These furnaces are continuous, that is, the billets are 
pushed in four to six channels by pusher mechanism. The 
four channel furnace is 6 ft. long by 2 ft. wide, with 6 ft. 
long preheat, and the six channel furnace is 6 ft. long by 
3 ft. 6 in. wide, with a 3 ft. long preheat. 


Consumption Recorded 


‘The range of billet sizes varies from 14 in. square or 
diameter to 3 in. square or diameter, and the weight from 3 lb. 
to 15 Ib. each. The billet temperatures are 1,250°C. to 
1,300°C. with a maximum output of 1,800 lb. per hour. Gas 
consumptions have been noted over a number of years and 
their overall consumption, including heating up and the 
standby periods, etc., averages 2.97 cu.ft. per lb. of metal 
heated, and a net figure of 2.1 cu.ft. per Ib. The hearths 
of these furnaces which obviously stand very severe punish- 
ment are rebricked every six months. The side walls and main 
arch are rebuilt every three and a half to four years. The 
annual consumption is 26.5 mill. cu.ft. or 119,250 therms. 
The figures of gas consumption per Ib. of metal which I have 
quoted are figures which are being repeated week by week 
throughout the years. The point I am trying to make is that 
in addition to local heating the “C.C.” or jet burner principle 
has proved it can be used in furnaces where large outputs 
and uniform temperatures are required with extremely econo- 
mical results, 

‘I wish to pay tribute to the authors of the paper, who have 
shown by their work that we may expect even better results 
than those I have quoted. It must be understood that in all 
the applications, I.have referred to, parallel tunnels of 1 in. 
diameter by 6 in. long are used, the air and gas injectors vary- 
ing considerably in shape and design. I now look forward 
to the results of future investigations on the most important 
question, noise.’ 

Mr. R. H, Anderson (Industrial Gas Officer, North Eastern 
Gas Board): ‘In their paper the authors have again drawn 
attention to the need for developing gas burner equipment and 
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application techniques to meet the ever-increasing speeding up 
of industry, and it would appear that they agree with my idea: 
in certain instances, that the use of jet burners for such projects 
is reasonable. 

‘The paper deals in the main with jet burner design, utilising 
air at 2 Ib. per sq. in, with gas at zero pressure, and it would 
appear from their work that they obtain the following condi- 
tions. Outlet velocities of the order of 450 m.p.h. and con 
centrations within the tunnel of some 30 mill. B.Th.U. pe 
cu.ft, can be achieved, while the burners with which I have 
been associated utilise air at 5 lb. per sq. in. and gas at 2 Ib 
per sq. in. This varies from their work in so far as it is necessary 
to use two compressors, and will call for the use of a twin o1 
automatic proportioning valve in cases where turn down is 
required, but it is hoped that further work will enable us tc 
use virtually single valve control, with air at a higher pressure 
and gas at zero pressures to produce a burner similar to the 
present type in use, having velocities of the order of 700 m.p.h.. 
and concentrations of some 60 mill. or more B.Th.U. per cu-ft 
of tunnel volume. 


Slot Type Used Throughout 


‘In all instances our burners are of the slot type, exit nozzles 
varying in size from 3 in. by 7 in. and up to 24 in. by 4 in 
for horizontal or straight types, and at the moment a maximum 
of 25 in. by } in. in the case of the larger circular burners 
where the discharge is outwards from the centre. In all cases 
mixture nozzle takes the form of a perforated backplate, 
either as a flat plate for the straight type or as a cylinder in 
the case of the circular model. The authors will no doubt 
agree that in all probability the pressure efficiency of these 
burners will be lower than those described in their paper, and 
may suggest that the use of multi-inspirators and large mixture 
nozzles as opposed to perforated backplates may give improved 
pressure efficiencies. 

‘The questions that I should like to raise are the following. 

(1) When using larger mixture nozzles and more than one 
inspirator on the straight type jet burners, can we be assured o 
an even velocity discharge over this entire length without 
undue complications of refractory shapes in the vicinity of the 
stabilising step at the base of the tunnel? 

(2) What form of multi-inspirator or mixture nozzles of 
larger diameter would the authors suggest for use with a 
circular type of burner where the air-gas mixture is fed in at 
the core and the exit nozzle takes the form of a continuous slot 
around the periphery? 

(3) Would the authors care to express their views on such 
burners of a circular nature regarding pressure efficiency and 
noise, when to obtain the design exit to mixture nozzle ratio, 
plus the stabilising step, would mean that the total angle of 
taper within the tunnel must certainly exceed the 20-30° as 
mentioned in the paper, and furthermore, without the use of 
a parallel portion within the tunnel, owing to its limited size, 
the burner to have approximately the same velocities and 
concentration as before, when the external diameter of the 
burner may of necessity be restricted from 6 in. to 9 in. 
diameter only? 


Ring Form Jet Burner 


(4) Have the authors given any consideration to the applica- 
tion of a jet burner in circle or ring form, whereby the exit 
nozzle has a continuous slot on the inside of the circular 
burner, and arranged so that the high velocity gases from the 
exit nozzle can be projected to the centre point of the circle’ 
Will this necessitate a divergent form of tunnel, or will it call 
for rather complicated refractory shapes whereby the exit 
nozzle itself can be of a continuous nature within the circle, and 
the lower portion of the tunnel, and stabilising step may of 
necessity be divided into a number of individual tunnels 
merging into the continuous exit nozzle?’ 

Mr. C. J. V. Denning (The Incandescent Heat Company. 
Ltd.): ‘We hope that we are going to get the same sort of 
success, using this paper, in the design of burners as we hav: 
had in using Mr. Francis’s previous paper on the design o 
the recirculating heater. In that case, unfortunately, we hav: 
had to get our results more out of oil burners than gas burners 
because it seemed to work out easier that way. I should lik 
to say that in such burners of this type as we have mad 
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that have worked—certainly the minority—before having this 
yaper, we have not found stability, as such, a problem, because 
with jet driven recirculating appliances turn down is not 
erribly important usually. Nor is noise, in our opinion, as 
mportant as a previous speaker seemed to suggest. We have 
ound that putting the burner inside the appliance reduces the 
almost intolerable noise down to something acceptable in 
ndustry. 

‘The authors point out that certain types of these burners 
can be lit from the backplate, and that is extremely convenient 
ind in some ways far less spectacular than trying to light them 
it the end of the burner. I should like to ask the authors 
whether they think, that electric ignition can eventually be 
ncorporated into this type of burner. 


Difficulties can be Overcome 


“The authors also make a suggestion in the drawing which 
ties up with the work that Messrs. Ward and Anderson have 
lone with a perforated backplate, and Fig. 5 in the paper 
s a possibility with certain advantages, but it is given very 
brief treatment. I wonder whether any further work has been 
done on that, and whether the authors could enlarge on the 
features of using a _ perforated backplate against a 
straightforward mixture nozzle. Refractories, I think, will 
be a problem, but we feel encouraged by the work of Ward 
and Anderson. Although there are difficulties, they are almost 
certain to be overcome in application. A further feature on 
which I would like information, if any work has been done 
in this direction. is using higher pressure air in burners where 
combustion products are required at some pressure. I notice, 
that this has been done in Solihull, but I know nothing in 
detail.’ 

Mr. E. A. K. Patrick (Officer in Charge, Industrial Laboratory, 
Watson House): ‘Generally speaking, the air blast tunnel 
burner is employed simply in order to obtain a jet of hot 
gases with which to heat by convection. Designs of burner 
which produce a given temperature and velocity of these gases 
with a reduced expenditure of power must surely be an 
improvement, and therefore there seems good reason to urge 
that the results given in this paper should be applied to the 
general art of air blast tunnel burner design, and not reserved 
for use in specialised applications. With this idea in mind, 
there are two points in the paper on which I would like to 
comment. The first of these is that burners of types A, B and 
C, as shown in Fig. 6, employ an unusual feature, in that they 
seek to preserve kinetic energy in the mixture stream by employ- 
ing a parallel passage from the mixer to the burner, without 
any nozzle restriction. 


Diameter Adjustment 


‘This feature is, at the moment, only employed in some 
versions of the “C.C” burner, and is not a part of usual 
practice. Conventional practice is not included in the six 
diagrams shown in Fig. 6 on page 15 of the paper. It would 
be represented by burner D if this had a parallel tunnel in 
place of the convergent tunnel shown. It would be interesting 
to see the treatment given in this paper extended to cover such 
a burner, particularly since I understand that the performance 
of burners A, B and C is critically related to the internal 
diameter of the tubing used for the mixture tube. It is rela- 
tively easy to adjust, if necessary, the diameter of a- drilled 
nozzle, but much more difficult to alter that of a long piece 
of drawn tubing. Thus the present practice may have practical 
advantages, and application to it of the new design techniques 
well worth while. 

‘The second point I should like to make is that in Section 
V, 2 (page 17 of the paper) a design procedure is suggested 
in which the air pressure is presented as a dependent variable. 
In actual fact, the pressures at which air is economically avail- 
able are relatively few, being those given by single-stage and 
two-stage centrifugal fans, or by positive displacement com- 
pressors. It is usually a major decision to move from one type 
of air mover to another, and a more practical approach is to 
try to use the maximum amount of pressure given by the 
a cheapest form of fan or compressor which seems applicable. 
If calculation shows this to be impossible, so that the use of 
a more expensive fan or compressor is necessary, then, having 
bought it, it will normally be. advantageous to use all the 
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pressure it will give and to employ the beneficial effect of the 
greater velocity of hot gases to give increased heat transfer and, 
where applicable, entrainment. Thus, taking 28 in. w.c. as 
the maximum pressure given by a single-stage centrifugal fan, 
then if at least 34 in. w.G. is required, and a two-stage fan is 
essential, it will surely be better to redesign the whole system 
to make use of all the pressure given by the two-stage fan.’ 


Nuisance Value 


Mr. K. F. Bray (Research Engineer, Gibbons Bros., Dudley): 
‘The points that have been made so far cover, by and large, 
the points that I wanted to make, but perhaps two things 
require separating or, it may be, putting together. First, this 
is an additional mechanism of intense combustion which to 
furnace designers and users is very important indeed, and 
secondly, it provides a high energy jet whose advantages are 
now widely appreciated. I think that of these two the first 
is likely to be quite as interesting as the second, in that we 
are feeling and users are feeling that what I might loosely 
call the axial qualities of a flame can in many cases be a 
distinct nuisance, and perhaps it would be better in the long 
run if we could remove all the developing and incipient com- 
bustion to a safe place. That occurs in many places where 
people are bothered by flame impingement of one kind and 
another, and gives trouble both on the stock being heated 
and on the refractories comprising the furnace, which are 
possibly liable to incipient high violence chemistry taking place 
on their surface; so that there would probably be great advan- 
tage in removing combustion to a safe place. 


Refractory Composition 


‘That poses the problem: What is the refractory composition 
going to be like that contains this system? Users and designers 
of the “C.C.” burner up to now have had plenty of problems 
in trying to overcome the difficulties presented by that side. 
The higher intensities that we are looking forward to will 
surely pose even greater problems. It so happens that the 
company with which I am associated is engaged in developing 
a refractory which seems to me to be quite useful in this 
new connection. For example,- noise has been mentioned. 
and noise must continue to be mentioned, because it is a 
serious matter to the user. I know of more than one case where 
a good burner has been rejected because of its noisiness. The 
refractory that we have under development, and which is 
coming along nicely, starts by being porous. Perhaps a 
porous refractory in this connection may be a bit of a novelty. 
In fact we have done a little work on substituting porous 
linings in the tunnel. It has substantial advantages, and is 
a better lining. The refractory obviously will have to be 
capable of withstanding quite high temperatures. There are 
some forms coming along which show great promise of 
standing up to that duty. 

‘Another feature of this possible new refractory must be 
that it is capable of being made to precise dimensions. 
Ideally, I consider that it would be better if prefired to a 
fairly high temperature, when the stability could be more 
or less relied upon—and firing is again a problem for refrac- 
tories. Again, we have been having success in that way, so 
that we can look forward to providing a porous refractory of 
high refractoriness fired to quite a nice shape and, although 
being porous, possessing the strength where it is wanted. In 
terms of jet recirculation, I think that the field is limitless. 
There are some high temperature heating jobs which certainly 
require as high a speed as one can get. Possibly a good 
example might be the firing of refractory bricks in a kiln, 
where, without committing myself, I might suggest that a 
lot of the length of the kiln is due to the fact that it is 
difficult to get heat inside the piles of bricks being heated. 
It is not going to be a very difficult job, given a high kinetic 
energy heat source, to poke the gases in amongst the load 
to a far more effective degree than at the moment.’ 

Mr. W. N. Smirles (Industrial Gas Development Officer, West 
Midlands Gas Board): ‘In opening the discussion, Mr. Palser 
referred to some of the historical aspects of the development 
of the high velocity burner. 

‘There are two main aspects of the high velocity burner 
that I wish to bring into discussion: First, the advantages and 
limitations of their use, and secondly points arising in their 
design. A previous speaker has given factual evidence of the 
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utility of this type of burner as applied to furnace heating. 
In spite of their reputed low pressure efficiency, the “C.C.” 
burner has justified its reputation. At the same time, having 
seen some of the burners that are described in this paper 
in actual operation, I feel sure that the performance of high 
velocity burners will be improved by the present work. There 
are two further ways of applying such burners, that is, by 
direct application to stock with or without furnace structures. 


Limitations : 

‘What are the limitations of such burners in accelerating 
heating? One of the most important is the limitation imposed 
by the heat reception properties of the stock. Many problems 
of continuous heating, tube, bar or billet, could be accelerated 
by direct heating by high velocity burners were it not for 
the tendency for local overheating or fusion. In our own 
experience considerable temperature differences between out- 
side and inside billets and important differences in hardness of 
annealed tubes have restricted their application. Again, a 
properly designed high velocity burner, that is, giving both 
optimum temperature and velocity of products, when enclosed 
in a furnace structure, gives rise to considerable difficulties 
with refractories. For this reason, though the authors have 
dealt with only the pressure aspects of burner performance, 
I contend that pressure and temperature cannot be divorced. 
Considerable heat losses through tunnel walls are a major 
factor in reducing their efficacy, for if in a flame you generate a 
high temperature working fluid, all the heat losses from your 
tunnel, etc., are made good at the expense of your tempera- 
ture head which in any case is of more practical value than 
the less realistic advantages of velocity. In this regard, short 
tunnel burners with perforated refractory nozzles incorporated 
in a suitable setting have attained 1,400°C. withor™ air preheat 
at 14 Ib. per sq. in. air pressure. 

‘Again, the high velocity burner may be usea merely as a 
local heating burner. I consider that the paper throws much 
light on such burners, particularly the type B, in which I 
have been interested for a long time. One of the biggest dis- 
advantages to be overcome with local heating is the violent 
air entrainment of the flame. This in many cases means 
difficult positioning of the flame with reference to the work. 

* May I now refer more specifically to the subject matter of 
the paper? One of the major criticisms is of the definition 
of pressure efficiency in terms which include the absolute tem- 
perature of the issuing gases. This implies even for comparison 
equality of temperature, which is far from being the case. 
On page 4 of this paper we are told that the success of a 
jet burner depends on obtaining as high an exit velocity of 
combustion products using reasonable gas and air supply 
pressures. What is reasonable? If the process warrants it 
and if velocity is the main criterion, then 5 or 10 Ib. per sq. 
in. is a reasonable pressure. We are told on page 5 that the 
assumptions on which the designs are based are inaccurate 
at these higher pressures. It may be that these assumptions 
have shown the “C.C.” burner up in a particularly bad light. 


Flame Retention 


“On page 6, in the survey of previous work regarding 
equal velocities of mixtures and products and their effect on 
flame retention, I should like to ask the authors what is the 


basis for flame retention. I must say that we have had many 
instances where departure of tunnel dimensions from the limits 
prescribed has had a considerable effect on flame retention. 
With reference to burner design procedure, the best starting 
point for this is not clear. For local heating more particularly 
the burner aperture will be laid down by the requirements 
of the problem. From this naturally follows the air jet area. 
A mixture tube diameter within 2% or 5% of the design value 
has then to be applied. What procedure is adopted if the 
desired diameter lies outside the limits for commercially 
available tubes? 

Again, in burners type B, the required size of venturi throat 
is not prescribed. In type D burners a drilling of } in. dia- 
meter is advocated. What is this based on? I have always 
worked on the assumption that this diameter should be the 
limiting diameter for theoretical mixtures and that slightly 
smaller and deep holes should be flame proof. I am quite 
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sure that smaller holes and hence smaller flames give improved 
burner performance.’ 

Mr. L. T. Minchin said that a paper given in 1951 by 
Howland and Simmonds on the jet burner, in which the 
mechanism of the flame produced was worked out in detail, 
showed that the source of the vibration was a succession of 
explosions in the tube, and he was not clear how that differed 
from the oscillatory condition which apparently was an excep- 
tional condition that one had to avoid. 

Mr. Minchin went on: ‘ Fig. 11 (in the paper) shows burner D 
without having any theoretical figure for it; but previously in 
the paper the authors have given burner D as having an 
efficiency of 0.3. I do not suggest for a moment that they 
have not put the curve in because it does not show good 
agreement with the theoretical figure, but it seems to call for 
some explanation as to why burner D in one part of the paper 
is given as having an efficiency of 0.3 and in Fig. 11 is shown 
as having a practical efficiency of about .43. 


Heat Transfer 


‘The next stage, after we know all about these burners, is 
to know more about the heat transfer to the hot object which 
is to be heated by the jet of hot gases, and I think there is 
need for a bit more work to be done there. The work at 
Leeds for which we hoped does not seem to be happening. 
I gather that we have not heard for some time now about the 
work of the heat transfer of hot gases to solids, but clearly. 
apart from the physical question, there is also an aerodynamic 
question, because when a jet of hot air, or cold air for that 
matter, impinges on a solid, it has change of direction, and 
there must be interesting flow patterns to be considered which 
might help us a good deal in getting even heating of the billet, 
or whatever it is, which is being heated by the jets.’ 

Dr. J. K. Kilham, B.Sc. (Senior Research Chemist, Joint 
Research Committee of the Gas Council, and University of 
Leeds): ‘In the past the design of tunnel type burners has 
often been a matter of trial and error, and it is very satis# 
factory to be in possession of the data in this paper. I am 
going to confine my remarks to the subject of burner noise. 
As the authors point out, there are at present no guiding prin- 
ciples to follow which will guarantee that a burner of this type 
will operate quietly and a slight alteration of practically any 
dimension may cause an otherwise quiet burner to become 
extremely noisy. 

‘Inefficient mixing of gas and air and highly turbulent flow 
in the mixture tube appear to be fruitful sources of noise, and 
a simple flow straightener often reduces the loudness by about 
20%. Apart from efficiency considerations, the ratio of mix- 
ture nozzle size to tunnel size—A,/A,—is very important from 
*a noise point of view. Even the effect of varying the most 
obvious dimensions in the ratio of tunnel length to tunnel 
diameter is by no means straightforward, the optimum ratio 
depending to a great extent on the type of mixture nozzle, e.g.. 
whether straight through or multiple. The authors recommend 
five to ten times for this ratio, but in my experience multiple 
nozzle type burners often operate much more silently if the 
ratio is nearer 2.5, especially those with parallel tunnels. It 
must be realised that even when a tunnel burner is said to be 
operating quietly the noise is still considerable, e.g., at 6 ft. 
away from a 250,000 B.Th.U. per hour burner the noise level is 
rarely below 90 phons, which is about the same as the noise 
from a tube station. If the burner is very noisy and there is 
oscillatory combustion the noise level may be as high as 
130 phons, which 1s equivalent to a turbo-jet at a distance of 
about 30 ft. 


Combustion Noise 


Burner noise is therefore a very important problem, and in 
conclusion I would like to mention that at Leeds University 
we have recently embarked upon a comprehensive study of 
combustion noise. In addition to a long-term project on the 
fundamental causes, we are investigating methods of noise 
reduction on existing types of burners, and hope to be in 
position to make recommendations on dimensions, etc., in the 
not too far distant future.’ 

The Chairman, Mr. E. M. Edwards, senior Vice-President 
proposed that the reply to the discussion should be made in 
writing. 


“QROF 
-~ 48th 
\vished 
Mr. Cle 

‘he Co 
1aembe 
in spite 
because 
it had 
at an i 
were re 

* But 
Roberts 
appears 
your C 
approac 
course | 
of flaki 
how an 
and the 
eventua! 

* Ano 
ltl in v 
permeat 
think w 
increasit 
expedier 
decrease 
method 
on thes 
which v 
interestit 


* The 
should | 
section | 
other in 
field triz 
on the « 
experime 
the staff 
will be ; 
come wi 
hope, at 
fully rer 

* There 
discussed 
on the r 
yardstick 
be watch 
behave.’ 

After | 
Ceramic 


Research 
results sl] 
by a sma 
be able 
we can a 
200d poi 
1e went, 





$s, is 
hich 
re is 
k at 
1ing. 
| the 
arly. 
amic 
that 
and 
hich 
villet. 


.|experiments have been designed. 


December 11, 1957 


GAS JOURNAL 


Institution of Gas Engineers Autumn Research Meeting, November 19-20. 


REFRACTORIES 


THE 48TH REPORT OF THE JOINT REFRACTORIES COMMITTEE 


“JROFESSOR A. L. ROBERTS said that in presenting the 
-- 48th Report of the Joint Refractories Committee, he 
wished to make a few comments without anticipating what 
Ar. Clements would say when he introduced it in more detail. 

‘he Committee had again had a busy year, as had the research 
iaembers at the British Ceramic Research Association; but 
in spite of this, the report was much slimmer this year, not 
because the volume of work in hand had diminished—in fact 
it had increased considerably—it was rather that they were 
at an interim stage in which few of the many items in hand 
were ready for full reporting. 

‘But you will notice a new item, continued Professor 
Roberts; ‘or rather a new aspect of an old problem—that 
appears in Section Il which deals with a subject to which 
your Committee has given high priority. It is their first 
approach to the nature of scurf which we hope will in due 
course provide another angle from which to attack the problem 
of flaking. My own feeling is that the basic problem here is 
how and why carbon sticks so strongly to refractory surfaces 
and the investigation of some sort of structure in scurf may 
eventually go a long way to resolving it. 

‘Another aspect of the attack on flaking is seen in Section 
I{I in which attempts were made to reduce the porosity and 
permeability of silica brick by increasing the glass content. I 
think we must remember in this work that the principle of 
increasing the glass content is used solely as an experimental 
expedient to see whether permeability and porosity could be 
decreased. The results at present admittedly show that the 
method did not succeed; but there is plenty more to be done 
on these lines. The fact that the method did not succeed 
which was contrary to expectations, I think in itself is both 
interesting and informative. 


Staff Kept Busy 


*The next sections I shall leave to Mr. Clements, but I 
should like to make, as a final point, some mention of the 
section dealing with, as it is called, “The progress report of 
other investigations.” Here you see the present state of the 
field trials which are being run co-operatively on flaking and 
on the effect of iron spots, together with the way in which 
These trials are keeping 
the staff very busy indeed and full information on progress 
will be a feature of future reports. Eventually the time will 
come when these long-term experiments are finished, or so we 
hope, and will lead to a definite conclusion which will be 
fully reported and assessed. 

‘There is a small item appearing at the end which is briefly 
discussed and is of interest. It is that a watch is being kept 


eHon the reliability of standard cones which, of course, are the 


yardstick in refractory testing, and from time to time must 
be watched to see that they are behaving as we expect them to 


i behave.’ 


After presenting the Report, Mr. J. F. Clements (British 
Ceramic Research Association) said: ‘I should like to refer 
to one matter which does not appear in the Report, but is 
in the nature of a tidying up operation. It is in connection 
with the survey of temperature in continuous vertical retorts. 
Last year we presented a final instalment in the series, and 


fawe now have a large mass of information on temperature and 
,§temperature variations. 


It has long been the wish of the 
Research Association, and particularly Dr. Rigby, that these 
results should be examined by a gas engineer or, better still, 
by a small panel of gas engineers, because they would certainly 
be able to extract more information from the records than 
we can at the Research Association. There may be some very 
200d points in those records which we have missed. Before 
1e went, Mr. Laming prepared a summary of all the four 


surveys which have taken place, and that will be submitted 
in some way to be decided by the Joint Refractories Committee 
to the gas industry.’ 

Dr. A. E. Haffmer (Southern Gas Board): ‘Scurf is the 
nigger in the woodpile and Dr. Green has a special way of 
pronouncing scurf which makes it quite clear that it is of 
lowly status. His views are shared by operating engineers, 
impatient of the delay caused by scurfing and all but yielding 
to the temptation of using a tool to dislodge the last persistent 
piece preventing a retort returning to action. As Mr. Wylde 
emphasises in a later paper, scurf is doubtless involved in 
flaking. With all this against scurf it is well to know more 
about it and Dr. Green has hammered this home pretty forcibly 
for so many years that he has felt obliged to tackle this 
problem himself. 

‘ The first impression one gets from the report is the extra- 
ordinary beauty of this unmentionable material; a beauty to 
be expressed in terms such as an “ agglomeration of spherulites 
forming a botryoidal structure” within an internal cavity, and 
with the spread of education these terms will be some day 
familiar to stokers. 

‘The second impression is one of conviction as to how 
right it is that we should know still more about the structure 
and formation of scurf and this fundamental approach will 
ensure that no significant feature is missed. So far the samples 
have been derived from scurf recovered from retorts in known 
positions after a known history, but I am wondering whether 
there is anything to be learnt about the initial deposition of 
carbon by using a different type of sample. Scurf, as it is 
left on retorts, shows vertical score marks caused by the 
descending charge and there is an equilibrium between scurf 
deposited and scurf removed at which we see only that which 
remains. It has a different thermal history from that which 
was formed. That which is removed has a less complicated 
thermal history and it would be interesting to examine it. 
It is likely to occur in the dust and a convenient way of 
collecting it is to make use of the dust from the wet or dry 
de-dusting plants installed in many retort houses to improve 
conditions on discharging retorts. 


Evidence from Other Sources 


‘I am a great believer in the cross pollination of industries 
and I am wondering whether there is any information to be 
learnt from the motor industry in respect of carbon deposition. 

‘It is noted in the section written by Mr. Laming that he 
attributes the relative freedom from flaking of French and 
“* Silcrete” bricks to inherent properties of their raw materials 
and normal processes of manufacture from British quartzite 
would not lead to the low porosity and permeability required. 
Therefore, he has carried out experiments on the increase of 
glass content, at the expense of a lower refractoriness of the 
silica. I believe that many of us would be willing to use some 
of the ample margin of refractoriness in silica in order to 
increase flaking resistances, and it is surprising to learn that 
glass additions increased the permeability. 

* The field trials on flaking and the effect of iron spots have 
been well organised to produce decisive answers to the many 
questions still to be settled and we look forward with great 
interest to the future presentation of the evidence. It would 
add interest to this preliminary report as well as the final 
report if the works were clearly identified, because we would 
then be able to take into account the coal used and conditions 
of carbonisation. 

*The simulative flaking test is at best a stimulus to the 
imagination, but should be used with the greatest caution in 
applying conclusions to the complexities of actual flaking. 
By the simulated test of absorbing water in a silica brick and 
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freezing and warming in a series of cycles, a phenomenon 
similar in appearance to flaking was caused by internal pressure 
caused by differential expansion between the surface and body 
of the brick. It is a question of whether the flake is pushed 
off by differential expansion or pulled off by the bowing of 
scurf. I believe that the known facts are in agreement with 
the latter, as the next paper by Mr. Wylde shows. By what- 
ever mechanism, low porosity and permeability are helpful to 
flaking resistance. : 

‘Dr. Green has made great contributions to transform a 
subject dominated by folklore into one amenable to scientific 
investigation.. The improvement in refractories which has been 
brought about by his own work and encouragement to others 
has been exploited by the gas industry in greater outputs and 
reduced fuel costs. By sheer force of personality he has 
gathered the means of establishing a fine centre of ceramic 
research both in respect of the physical buildings and also of 
the team of enthusiasts who work in them. His contributions 
to our discussions have often been the only bright spot in 
some of our sessions and the more forthright he was the more 
we liked his performance. He knew that what he said would 
be remembered when many other matters had been forgotten.’ 

Mr. L. R. Barrett (Imperial College): ‘As usual I have 
had the pleasure of being invited to contribute some remarks 
on the annual report of the Refractories Joint Committee. I 
should like to say how pleased I am to see my old colleague, 
Mr. Clements, presenting a substantial amount of the report. 

‘As Dr. Haffner was speaking of the cross-fertilisation of 
industries, it occurred to me to remind you that it is usual 
to use a refractory material to line a blast furnace and the 
hearth, and at one time it was noticed that carbon persistently 
formed. Then somebody said “Let us put carbon there to 
start with.” Is it possible to consider some carbon lining for 
vertical gas retorts? It would not be necessary to open the 
top to get the scurf out because it might not produce any scurf. 

Difficulties 

‘I have been asked by Mr. Clements to say something about 
sonic spalling tests, because he knows our interest at Imperial 
College in thermal shock work, particularly from the academic 
standpoint. In reading this report I was shocked at the diffi- 
culties they find themselves in, and I recall a remark made 
during my student days when introduced to qualitative analysis 
by Dr. Waldon at Oxford. He said: “ When you go out into 
life and become a chemist and someone asks you to analyse 
cracking, say you have not been taught to do such difficult 
things”! Perhaps Mr. Clements could say whether that is the 
state of affairs which they have reached in studying cracked 
bricks. They are too awkward for any scientist to lower him- 
self to discuss! Whilst the individuals engaged in research 
from the academic point of view find their own problems so 
that they can solve them, those in industry have to solve the 
problems which are presented. 

‘ Towards the end of the report some conclusions are drawn, 
and although in the main I agree with the intelligent way in 
which the work has been conducted and reported, also the 
frank way in which these reports are written which is very 
commendable, the remark is made towards the end of the 
report that there seems to be no connection between the number 
of cycles which cause failure in the insulating brick and the 
modulus of elasticity. I would suggest that as one can classify 
into resistant, non-resistant and intermediate bricks, so also 
can one classify the modulus of elasticity in column 6 on 
page 32. It is arithmetically not very convincing, but I think 
that Young’s Modulus is some sort of guide to the resistance 
to failure in a thermal shock test. Whatever may be the 
outcome of this second point of view in connection with notch 
sensitivity and the progress of cracking, surely the progress of 
the crack is somehow related to the strength of the material. 
The authors and Mr. Davis are not unwilling to tell us that 
Young’s Modulus is a measure of strength. 

‘ Another line of attack on refractories has been in the rocket 
insulating field where thermal shock is, of course, a very 
difficult problem to cope with. It has been tackled by 
pre-cracking the material, and this breaks it up into small 
pieces. It might be done in those cases where thermal shock 
will crack the brick anyway. 

‘Generally on these occasions I have said a number of 
complimentary things about the Report, and the slenderness 
ot the Report this year will allow me to make an unfair attack. 
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I would point out that perhaps not enough fundamental or 
basic research has been sponsored by the Committee. There 
was a period in the ’20’s and °30’s when lack of finance obliged 
work to be rather basic, which was remunerative because it 
had not been done before. Subsequently, Dr. Green’s efforts 
produced the necessary finance for work which the gas engi- 
neers wanted done, and it has been going on for some time 
in the field of retorts. It is useful and it is appreciated, but 
I have noticed tendencies creeping in to draw on the results 
which have been produced by other industries. We can see in 
Mr. Wylde’s paper information which comes from the glass 
industry, and so on. This perhaps would not have been 
tolerated 40 or 50 years ago when the gas engineers’ work 
on refractories was the foremost in the field. Therefore, I 
would plead that now is the time to consider putting some 
young men into some more fundamental work closely related 
to basic science which will have some results in five or ten 
years’ time, because the present type of work cannot go on 
indefinitely without refreshment from beneath.’ 

The President: ‘Thank you for that constructive criticism 
of which no doubt the Institution will take very careful note 
indeed. I think we can say at this stage that carbon has been 
considered as a retort construction material. It has obvious 
drawbacks to its use, but I would not say that industry has 
entirely finished with the idea of using a form of carbon as 
retort construction material.’ 


Crude Operation 


Mr. G. E. Currier: ‘Going back to the °20’s I seem to 
remember that scurfing of continuous vertical retorts at that 
time was a very crude operation. I was talking to a friend of 
mine who was very distinguished in ceramic research, and he 
described the operation as being a case of giving an instruction 
to open up at the bottom and letting it go up. It was not 
quite as bad as that, but it was pretty crude. It was realised 
that the question of the association of flaking with carbon 
formation in the retort was nothing new, although we knew 
very little about it; but in 1930 I think we made some improvea 
ment in the case of continuous vertical retorts by arranging for 
chimneys on the top of retorts to get an induced draught, and 
also to have some control over that draught. I think it is 
true to say that with that very simple arrangement we did get 
some improvement and reduced the flaking of silica materials 
in continuous vertical retorts. The only drawback to that 
improvement at the time was a tendency to increase the scurfing 
period. 

‘This scurfing period in the case of continuous vertical 
retorts is a serious matter. I think we can say even to-day 
that the capacity of the plant is reduced by some 8 to 10% 
by scurfing operation, so that anything which can be done to 
bring about a reduction of scurf formation and improvement in 
the removal of scurf is of advantage. 

‘What I am really trying to say is that I do welcome this 
new approach which has been made to this problem in making 
a detailed examination of scurf in an endeavour to find out 
the effect of scurf and of flaking of silica materials. The field 
trials on an extensive scale arranged by the gas industry along 
with the British Ceramic Research Association, the brick manu- 
facturers and the carbonising plant constructors should bring 
about and provide much valuable information on this problem. 
Experiments with different types of silica brick and the use of 
different coals should give us most valuable information. 
Similarly, field trials on silica containing iron spots, whether 
natural or artificial, should in a few years prove whether o1 
not the iron in the silica is detrimental, and if it is to what 
extent. 

‘Carbonising plants are very expensive, and one feels that 
this research and the field trials which are now going on should 
in the long run, increase the life of the carbonising plants 
Having said that, let me say that I think this effect of research 
work on silica refractories and in trying to deal with flaking 
problems will be well worth while.’ 

Dr. A. T. Green (British Ceramic Research Association) 
‘Dr. Haffner. . . has indicated to you the nature of scurf as 
he sees it. We have tried to see scurf under the microscope. 


which we ought not to introduce. 
amorphous materials or crystallite material we are getting on 
dangerous ground! But it is a fact that there is a sense o% 
orientation about the scurf, and it is quite feasible—and t 
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ay way of thinking quite likely—that this kind of orientation 
w direction has a fair amount to do with the flaking problem. 
7ar be it from me to detract from any other type of work on 
his problem, but I do see within that sense of direction some 
onnection between flaking and scurt. 

‘That brings me to the fact that my laboratory has indicated 
o the world, as far as it could with due propriety, that it 
was not composed of carbon merchants, and that we are 
‘efractory chaps who like silicas and occasionally look at 
yxides, but are not concerned with carbon. We did endeavour 
© indicate to you that this study of scurf under the micro- 
scope might give us differences relative to the problem. I 
im hoping that the beauty of those photographs in the 48th 
Annual Report will stimulate some of the gas engineers to 
io a bit more in this particular field, because personally I 
rvelieve it to be very important indeed. 

‘I thank Dr. Hattner, Professor Roberts and my colleagues 
ery much indeed on behalf of the Research Association for 
ntroducing the discussion. 

‘Mr. Barrett quite rightly indicated concern in respect of 
the fundamental kind of research work in general and this 
report in particular. Fundamental research is a thing I have 
never yet been able to define. I have met many people who 
have defined it, but their definitions have never yet appealed 
to me. That may be because I am obtuse, but what I want to 
make clear is that | consider that any work which is properly 
and adequately conceived can and does render a service to 
industry. ._We in ceramics, Professor Roberts will agree, are 
concerned considerabiy about how to understand what is 
meant by “the strength of a ceramic.” Believe me, it is not 
quite so simple in understanding as that concerned with metals. 
We have something more definite in the nature of structure 
when dealing with metals than with ceramics. We deal with 
a heterogeneous material; a mixture of so-called amorphous 
and so-called crystal, and it is difficult to conceive what is 
meant by the “strength of a ceramic.” To me it seems we 
have to get down to some fundamental mathematics on the 
behaviour of certain types of stress of heterogeneous systems 
such as we have in refractories before we shall ever be able to 
understand it. That is why I always welcome Mr. Clements’ 
work in trying to see the introduction of the first crack or the 
propagation of the crack from that introduction if at all 
possible, because it is a very difficult thing to do. The same 
thing occurs in glass technology. I believe that once we have 
concentrated attention on the strength of ceramic, we shall 
probably get somewhere towards understanding what is meant 
by the heterogeneity of a refractory material. That is the kind 
of fundamental work I want to see done in this particular 
direction. It might be of interest to note that on the pottery 
side we do conceive work of this kind at the present time. 

‘I was particularly intrigued by the work that Mr. Laming 
did for us before he went into industry. There is an attitude 
of mind which seems to come to all research workers. They 
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BOOK REVIEWS 





N his booklet ‘The Boards of Nationalised Industries ‘- 

Longmans, Green and Co., Ltd., 2s. 6d—Lord Simon 
of Wythenshawe outlines what he considers the most 
important aims in the appointment and constitution of the 
boards of the nationalised industries. Lord Simon, as the 
Governing Director of two large private enterprise industrial 
concerns for about 40 years and as Chairman of the B.B.C. 
from 1947-52, can speak with authority of the differences 
in the set-up between the best run and clearly the most 
uccessful industrial concerns and Government service. 

He stresses the need of continuity in top management and 
he mutual trust which there must always be among members 
of the Boards of private companies. To become a director of 
heir company must be the main ambition of all those entering 
idustry, and once this goal is attained the newly appointed 
irector should have complete security of tenure, unless he is 
roved unsuitable, until retiring age. In the nationalised 
idustries, with the appointment of the chairmen and members 
f the boards for five year periods, a continued policy of top 
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so often think that industry is better than research—and I do 
not blame them. I did the same myseif once! ‘ihe point is 
that before he went he did some remarkably good work in 
trying to find a way of reducing the porosity and permeability 
of silica bricks. It was most successtul in indicating different 
rates of transtormation of silica in the fine state and silica in 
rather particular size. It showed that up beautifuily, and I 
wouid not have said there was any failure; but the point is 
that 1 believe that we shail do far more not by aadition but 
by studying the difterences in the nature of silica in this 
country, and the rates of transformation in difierent size 
particies. I believe from that we shail get down to a con- 
ception of low permeability refractories from the silica stand- 
point. 1 do not think it hes in additions to the material. To 
a degree, yes, but that is not by any means the main feature 
of this particular job. 

* Mr. Currier has had considerable experience with scurf, and 
that reminds me that in the early days of the vertical retort 
there was no proper conception of the elimination of scurf. 
I have seen it knocked out in the °20’s, and I have seen it 
burned out at temperatures of 1,500° in between the scurf 
and the surface of the refractory. Those days have gone. | 
believe from what I know of those old days that fiaking has 
been reduced. Mr. Currier’s remarks therefore reminded me 
of one important fact, and it will probably come up in Mr. 
Wylde’s paper later, namely, that although operationally we 
are working as other people in the gas industry are working on 
two or three properties of silica bricks to reduce the incidence 
of flaking, we still have not the true explanation of what is 
meant by “ flaking.” When doing operation work one ceases 
to think of reasons for what is happening. One endeavours to 
improve a position. But I still believe that it would be desir- 
abie, if at all possible, to carry out experiments one way or 
another which will lead to a full explanation of what is meant 
by flaking of a retort. I think it would pay heavy dividends in 
the long run. Do not ask me what | have been doing in the 
last 30 odd years. I have said that the position relative to 
flaking has improved considerably; but the true explanation is 
a piece of work that will require an army of workers to get 
down to it. It will, however, pay dividends.’ 

_Dr. Green concluded by reminding his audience that this was 
probably his last appearance officially at a meeting dealing 
with the presentation of the Report on refractory materials. 
He had enjoyed his contact and relationship as a ceramic man 
with the gas industry, and was grateful for the courtesy and 
kindness shown him over many years. 

The President said they were grateful to Dr. Green. They had 
recently carried out a resumé or a report on the life of refrac- 
tories now compared with the life of refractories in the °30’s. 
It had been interesting to find they were getting considerably 
better life out of refractories now than then; to some extent 
that must be associated with the work which Dr. Green had 
carried out on behalf of the gas industry. 





management is difficult to attain. This and other important 
points Lord Simon brings out and makes far reaching sug- 
gestions as to how such obvious weakness could be cured. 

The interference by Parliament in the day-to-day running of 
nationalised industry would be fatal in his view and Parlia- 
ment’s concern should be confined to suggesting, criticising, and 
directing policy. He notes in this connection that in the past, 
nationalised industries have to some extent been a particularly 
handy plaything of party politics, but now both sides are 
beginning to be able to speak objectively with the result that 
constructive criticism of past shortcomings is appearing. 

All allusions are to the National Coal Board and all 
examples of management are taken from this Board, now 
rather more than ten years old, but it is obvious that Lord 
Simon's views would be equally true to a great or smaller 
extent if applied to the other boards of the nationalised 
industries. 


Book Reviews are continued on p. 592. 
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From a paper to the 23rd Autumn Research Meeting, London, November 19-20. 


The Use of Light Petroleum Distillate 
for Gas-making 


By E. R. WARD, M.inst.GasE., 


STATION ENGINEER, SYDENHAM WORKS, 
SOUTH EASTERN GAS BOARD. 


HE paper describes the use of light petroleum distillate for 
gas-making in the carburetted water gas and ‘ Segas’ pro- 
cesses at the Sydenham works of the South Eastern Gas Board. 
The light petroleum distillate in the case of both processes 
had the following characteristics :— 
Specific gravity ge a 
Calorific value (B.Th.U. per Ib.) 
Calorific value (therms per gal.) 
Sulphur (per cent. by weight) 
Carbon: Hydrogen ratio 
Initial boiling-point ... 40°C. 
Final boiling-point ... & ea ae 80°C. 
Total quantity used at Sydenham to July 31, 1957 Mill. gal. 
No. 1 and 2 carburetted water gas plants ... 1,328 
*Segas’ plant tt a 2.123 


0.65 
20,700 
1.35 
0.04 
5.06 


Total 3.451 

Tests were also made in the case of the ‘ Segas’ process, 
using liquefied petroleum gas as the feedstock. 

The two water gas plants used for these experiments were 
constructed by the Power-Gas Corporation, Ltd. The car- 
burettors are of the ignition dome type and the plants are 
operated hydraulically, using oil. Details of the main vessel 
sizes of these plants compared with modern standards are set 
out below to assist in assessing the significance of the increased 
outputs obtained when reforming : — 


No. 1 and 2 Plants, Sydenham Modern 3.3 to 3.5 mill. 
cu.ft. per day Plant with 
Wet-base Generator 
Generator 8ft.6in.diameter 8 ft. 6 in. diameter 
Sydenham plants and modern 
2.5 to 2.75 mill. cu.ft. 
Carburettor ... 6 ft. 3 in. diameter 
Superheater ... 6 ft. 3 in. diameter 
Washbox 7 ft. 6 in. diameter 
Condensers ... 9,100sq. ft.surface 11,000 sq. ft. surface 
Waste-heat boiler 3,200 lb.perhour. 3,800 lb. per hour 
Blower 14,000 cu.ft. per minute at 30 in. w.c. 15,000 cu.ft. 
per minute at 30 in. w.c. 
(The normal enriching feedstock for these plants is heavy 
fuel oil, 6 mill. gal. of which have been gasified since 1952.) 


7 ft. 4 in. diameter 
7 ft. 4 in. diameter 
10 ft. diameter 


Special Precautions 


In view of the nature of the light oil feedstock, special pre- 
cautions were taken to avoid leakage, and all visible joints and 
equipment kept under systematic observation. 

Isolating valves were fitted at appropriate points, and steam 
purging facilities were provided on the pipe lines for use 
before and after any maintenance was carried out on the 
valves and fittings leading to the carburettors and generators. 
Remote control of the feedstock pumps is also provided. In 
the event of leakage, the operating technique would be to shut 
off immediately, and steam purge any part of the system where 
necessary. 

The carburetted water gas plant experiment showed that the 
light distillate could be reformed successfully in the fuel bed 
on the back run to produce a gas of a calorific value just 
below 400 B.Th.U. per cu.ft., and that further quantities could 
be added to the carburettor to enrich to 500 B.Th.U: per cu.ft. 
The thermal output of the plant was 25% to 30% higher when 


using fuel-bed reforming, either alone or with carburetting. 
than-it was when working to the same calorific value with coke 
as the sole fuel to the generator and gas oil to the carburettor. 
The gas made by reforming had a hydrogen content of over 
60%, and resulting from this the mixed gas of 400 or 500 
B.Th.U. per cu.ft. had a specific gravity about 0.10 less than 
that of carburetted water gas of similar calorific values made 
in the orthodox way. 

When making 500 B.Th.U. per cu.ft. gas by reforming and 
carburetting, approximately one quarter of the total therms 
made were derived from coke as compared with one half in 
normal water gas practice. Carbon was deposited in the fuel 
bed during reforming and subsequently gasified to blue water 
gas on the up run. No free carbon or tar was carried forward 
in the gas made during reforming, and only a trace of tar was 
present in the gas made when enriching. The calorific value of 
the light feedstock was 1.35 therms per gal. That which was 
reformed in the fuel bed yielded 1.13 therms per gal. approxi- 
mately of oil gas similar in Wobbe Number to coal gas, and 
that which was fed to the carburettor yielded 1.25 therms per 
gal. approximately of a rich oil gas similar to that produced 
from gas oil. The blue water gas yield was reduced below 
normal by an amount equivalent to 0.05 therms per gal. of 
light distillate used when reforming at maximum rate and 
enriching to 500 B.Th.U. per cu.ft. 


Principal Changes 


The light distillate for reforming on back run was at first 
sprayed over the top of the fuel bed but was later sprayed into 
the top of the superheater. The principal changes made in 
operating technique when reforming, were the extension of 
back-run time and reduction in back-run steam rate, and the 
coke charging of the generator on the blow instead of the back 
run. Enriching with light distillate involved no significant 
change compared with gas-oil technique. The work carried 
out with light feedstocks on the ‘ Segas’ plant since the publica- 
tion of earlier papers is a continuation of the attempt to 
explore the possibilities of this process in regard to the range 
of feedstocks that can be gasified, and the flexibility of the 
plant with regard to gas output and quality and method of 
operation. The results of this work are set out in tables, which 
show for purposes of comparison the results of the earlier 
work on heavier feedstocks. 

On the up-run, the steam rate was set at maximum, in order 
to allow as long a time as possible for the back-run. The 
duration of the back-run was reduced to the minimum con- 
sistent with maintaining a satisfactory fuel bed. 

For maximum reforming, the primary air rate was set at 
maximum and the ‘ blow’ portion of the cycle, which would 
have been increased from 25% for blue water gas to, say, 33°. 
for enriching to 400 B.Th.U. per cu.ft., was increased to 39% 
for reforming up to 400 B.Th.U. per cu.ft. for the finished gas. 
The factors making this necessary were: The greater quantity 
of feedstock used for reforming compared with that required 
for enriching to a given calorific value, and, more important 
still, the cooling effect of the addition of feedstock to the top 
of the fuel bed. It is expected that when all the feedstock for 
reforming is fed to the top of the superheater it should be 
possible to make some reduction in the blow period. 

The charging of the generator with coke, which normally 
takes place during the back run, was changed to take plac: 
during the blow, thus making the whole of the back run period 
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W-D/I.F.E. Complete Gasification 
Plants incorporating the Gas 
Integrale System. 


The Kensal Green Works of the North 
Thames Gas Board. This plant was put 
to work in 1956 and is producing more 
than 24 million cubic feet of 500 B.Th. U. 
gas daily. 


The Gloucester Works of the South 
Western Gas Board. Now under con- 
struction, this plant will have a gasmaking 
capacity of 2+ million cubic feet of 470 
B.Th.U. gas daily. 
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“fond CEE 


“\~ These 3 outstanding new cookers represent the last 
word in modern design and efficiency. They are all 


up-to-the-minute models and very reasonably priced. 


(NEW WORLD FORTY TWO 


An outstanding advance in styling, development, and per- 

formance. Four Radoflex boiling burners with Safety Taps 

giving an unusually flexible control of burner heat. Eye-Level 

Grill combined with Plate rack. Hotplate with large, smooth, 

spillage collection bowls. Wide, Regulo-controlled oven with Colours—White or Cream. 
easy-clean interior and Storage Drawer below. Mounted on Overall Height 552” 
recessed plinth base. Fits flush to the wall. Width 214” Depth 221° 


leads the way 


RADIATION GROUP SALES LTD., 7 STRATFORD PLACE, LONDON, 
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(NEW WORLD RANGETTE 


Only 324” wide. De Luxe—but reasonably inexpensive. Four 
self-lighting, Radoflex boiling burners with Safety Taps 
giving an unusually flexible control of burner heat. Comfort- 
Level Grill in centre of splashplate—visible, accessible, con- 
venient and closable. Hotplate with deep, smooth, spillage 
collection bowls. Large, new Regulo-controlled oven with 
easy-clean interior. Warming Chamber of generous size 
fitted with rack. Useful full-width utensil storage compart- 
ment with drop-down door. Fits flush to the wall. 


Colours — White or Cream. 


Overall Height 47” Width 32)” Depth 224” 


(WEW WORLD NINETY 


A robust, large-capacity cooker intended primarily for 
small hotels, cafes and boarding houses. Also suited for 
domestic purposes in the larger household. Comprises 
a large Regulo-controlled oven with double doors, a 
spacious but simply designed hotplate incorporating six 
Radoflex boiling burners with safety taps and a dual 
Eye-Level Grill. Fits close to the wall. 


Colours — White or Cream. Overall Height 61” Width 30)” Depth 28’ 
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Greater loads .. higher lifts.. longer flights with 


GOOD, 


EAR 


RAYON CONVEYOR BELTS 


A full range of rayon-carcass conveyor belts 
is available from Goodyear for applications 
where higher tension ratings are desirable. 
The special advantages of Rayon belts make 
possible a fresh approach to new installations, 
and also help to eliminate many difficulties 
with existing installations. 


Manufactured in three different weights of 
rayon and to a wide variety of cover specifica- 
tions, we are able to supply the most economi- 
cal belt for any type of service. With know- 
ledge of your operating conditions we will 
gladly advise on the Goodyear rayon carcass 
belt best suited to them. 


STACKER 


Greater Efficiency 


Higher tensions, with ample safety factor an: 
less stretch, permit greater loads, longer flight: 
and higher lifts. This means simpler layout, 


fewer transfer points and easier sequence 
control. 


Better Troughing 

The thinner construction ensures better trough- 
ing and less dead weight on highly-rated belts. 
The higher grades of rayon belting have rating: 
away above anything that is practical in cotton 
construction, and yet trough perfectly. 


Longer Belt Life 


Extra flexibility means that belts can wra! 
driving rollers and snub idlers more closely, yet 
retain the excellent impact resistance needed 
for loading points. Belts therefore last longer. 


Designed for use where a superior quality belting is 
demanded by the frequency and severity of abrasion and 
flexing. Ideal for coke, ores, stone and other highly abrasive 
materials. Available with either rayon or cotton carcass. 


GOODFYEAR 


INDUSTRIAL RUBBER PRODUCTS 


CONVEYOR BELTING - HOSE «+ V-BELTS 


* TRANSMISSION BELTING + FENDER 
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available for reforming. When operating the process using 
the distillate for enrichment only, very little alteration in 
normal procedure was necessary, e.g—the continuation steam- 
ing on the up-run was reduced. 

Initially, feedstock for reforming was sprayed into the top 
of the generator. The effect of this was to cool the top of the 
fuel bed excessively and produce in extreme cases delayed igni- 
tion of the blast gases, and in any case slower combustion of 
this blast gas resulting in low carburettor and high superheater 
temperatures. These effects were eliminated by transferring 
the addition of the feedstock wholly or in part to the top of 
the superheater. The results of operating conditions when 
using various feedstocks in the Sydenham water gas plants show 
that the use of light distillate for enrichment only does slightly 
increase the output of gas at 500 B.Th.U. The gasification 
efficiency was slightly higher though the nil yield of tar was a 
great improvement, over 28% with heavy oil and 14% with 
gas oil. 

The effect to be gained by reforming is apparent from a 25% 
to 30% increase in output achieved for the given calorific values 
of gas made. The products of back-run reforming (i.e., the 
oil-gas element of the gas made on the back run only) was 
calculated to have a calorific value of approximately 500 
B.Th.U. per cuft. and a specific gravity of about .40. 
The low density of the mixed gas made when reforming permits 
the increased output of the plant to be fully exploited at times 
of peak load without running into difficulties on the score of 
gas quality. Because of the lower coke consumption per unit 
of 500 B.Th.U. per cu.ft. gas made, the reforming technique 
could, if desired, be used to reduce the diversion of coke from 
the domestic market to gas production during the winter. 

In the experiments made on the ‘Segas’ plant, investiga- 
tions were carried out to explore the possibilities of adapting 
the original *‘Segas’ process to deal with a wide variety of 
feedstocks, and were a continuation of previous work in which 
results obtained from gas oil and two grades of fuel oil were 
compared. Five different feedstocks were used in the com- 


plete set of experiments varying from 950 secs. fuel oil to a 
light distillate and liquefied petroleum gas. 

It was found possible, when using light distillate, to work 
with higher gasification efficiency than when using heavier 
feedstocks, to control the gas output and calorific value within 
narrow limits over the range 300,000 cu.ft. to 1.25 mill. cu.ft. per 
day (1,500 to 9,500 therms per day) and 450 to 1,100 B.Th.U. 


per cu.ft. The net gas yield varied over the range 1.00 to 
1.15 therms per gal. of feedstock, and the degree of continuity 
of operation during the past year has exceeded that of a 
modern water gas plant of equivalent size. The main vessels 
of the plant from which these results were obtained have an 
internal diameter of 6 ft. 

The only major change with regard to the operating cycles 
was to reduce the total duration from 6-7 minutes for heavy 
oil, to 3 minutes for light distillate. The shorter cycle, by 
reducing cyclic temperature variations in the plant, allows 
increased gas output to be obtained within permissible tempera- 
ture limits. 

From a very complete analysis of the data obtained from 
these experiments it was apparent that the use of lighter feed- 
stocks results in increased gas output, increased gasification 
efficiency and the production of a gas of lower specific gravity. 
These trends are, however, exaggerated in the data presented, 
since they arise, inter alia, from such factors as the reductions 
made in ‘steam air: feedstock ratios and cyclic duration, which 
were partly inherent in the use of lighter feedstocks and partly 
due to improved operating technique. 

The simplest method of controlling the daily output is to 
vary the period of operation at or near maximum loading, 
but tests made to assess the flexibility of the plant in contin- 
uous operation showed that it was practicable to adhere to a 
pre-arranged target of daily production and calorific value. 


DISCUSSION 


Mr. T. H. Riley (Divisional Director, The Power-Gas 
Corporation Ltd): ‘First of all, I propose to deal with the 
aspect of the paper relating to the water gas process. I think 
it is significant that the results obtained show how flexible and 
adaptable is the water gas process and how it can be of 
service to the town gas industry. It might be mentioned here 
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that, although the title of the paper refers to the use of light 
petroleum distillate for gasmaking, Mr. Ward informs us, 
though only in parentheses, that the water gas plant at Syden- 
ham has also used 6 mill. gal. of heavy fuel oil since 1952 and 
he gives operating results of the water gas plant when using 
heavy oils in column 2 of Table 1 of his paper. In the same 
table a comparison is made between results obtained in the 
water gas plant when enriching only using heavy fuel oil, gas 
oil and light distillate respectively. The overall thermal 
efficiency of therms in gas against therms in coke plus oil 
works out to approximately 64, 71 and 77%. In Table 2 on 
page 9 data are given about carburetted water gas performance 
with and without reforming. The approximate efficiency in 
this case works out at 69, 76.5, 71 and 81.5%. 


Use of Refinery Gas 


‘The paper deals in detail with reforming of light distillate 
in the water gas plant but I believe it is relevant for me to 
draw your attention to recent publications on the use also of 
refinery gas for water gas reforming. Data are available of a 
plant consisting of three units of the same size as Sydenham, 
where oil refinery gas reforming is in use. The cycle allows 
reforming during the up-run and the back-run and output 
figures per unit fall very much in line with the figures given by 
Mr. Ward. It must be understood that in the case of using 
oil refinery gas no carburetting takes place but cold enrich- 
ment is used to bring the final gas to the required calorific 
value which in this case is 475 B.Th.U. per cu.ft. Over long 
periods of operation the reforming efficiency was about 80% 
and the total efficiency, including cold enrichment, was 85-87%. 
To return to Mr. Ward’s paper, I should like to ask whether 
during the tests mentioned in columns 3 and 5 of Table 2 the 


‘light distillate for reforming was introduced into the top of 


the generator or into the superheater, and whether Mr. Ward 
could indicate the approximate increase in output for the 
same basic conditions when charging the reforming light distil- 
late into the superheater instead of the generator. 

‘The second part of the paper relates to the use of light 
distillates in catalytic oil gasification plants, and particularly 
their use in the “ Segas” plant at Sydenham, which is the first 
industrial installation of this type. This British process is 
arousing wide interest in many parts of the world and there 
is another installation in Germany on which considerable 
quantities of crude oil have been used and on which a trial 
of brown coal tar was so satisfactory that a two-unit plant is 
now being built at Rostock in Eastern Germany, designed to 
use brown coal tar as its feedstock. 

‘The flexibility of the process when using light distillate and 
its ability to be controlled in respect of output and of calorific 
value should be noted, and of particular significance is the 
ability to produce a high B.Th.U. gas. 

“Mr. Ward mentioned that some soot is produced when 
making a gas of low calorific value, say 450-500 B.Th.U. per 
cu.ft. I believe it is true to say that so far as he is concerned 
at Sydenham he is able to dispose of the quantities which he 
produces on his unit and it does not constitute a problem for 
him. I think it is fair to say that not everyone will be able to 
take the same viewpoint and in fact investigations are under 
active consideration to deal with this matter in a different way. 

*Abroad—and possibly also in this country—in the near 
future there will be offered by the oil refineries a light distillate 
which is not quite as light as that given in Mr. Ward’s paper. 
From information collected in this respect this so-called light 
distillate might go up from 0.65 to 0.70 or even 0.75 in specific 
gravity. Could Mr. Ward express an opinion as to whether 
this could not be considered a better material to make this 
kind of gas, 450-500 B.Th.U. per cu.ft. in the oil gas plant, 
particularly as far as the question of carbon production is 
concerned? ” 

Mr. J. E. Davis, O.B.E. (Chief Technical Officer, South 
Eastern Gas Board): “When we started discussions with the 
British Petroleum Co. Ltd. about the possibility of a gasworks 
within the Isle of Grain, we were talking about refinery pool 
gas. By the time we discussed the agreement, there was another 
of these P.F.D. or S.L.D. terms. At that time, we tried a 
range of materials from butane to heavy oil on the “Segas” 
plant. We cursorily examined petrol but we did not think it 
very likely. We had to come back in a hurry to examine it 
more thoroughly, because a light petrol, under the name 
P.F.D. at that time, was what we thought we might have to use 
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for some time to come. 
we were. 

‘The paper gives a full account of the performance with 
a feedstock under two conditions, making 500 and 1,100 
B.Th.U. gas. The higher calorific value gas of 1,100 B.Th.U. 
per cu.ft. was what we thought we might want to do in the 
future, and the 500 B.Th.U. gas is what we want to do now. 
There is astonishing ease of variation of output and calorific 
value and reliability of running. When these tests on calorific 
value and output were carried out, all Mr. Ward knew was that 
he would be getting instructions early in the morning to do 
something different from what he had done the day before; 
and he did it. After 24 hours he had to do it the other way, 
and that too was achieved. 

‘It is a fortunate circumstance that light distillate is in 
surplus at the present time when carburetted water gas made 
from coke and gas oil is somewhat in disfavour, because owing 
to the rise in coal prices which has been necessary, coke prices 
are increased to a level where it will carry at least some part 
of the cost of manufacture. This has made coke too expensive 
as raw material for water gas production. It would have been 
an embarrassing position having so much water gas plant in 
existence if the opportunity had not come to use that plant 
in an effective manner. It was fortunate that the light distillate 
was available at that time, as I say. It was even more fortu- 
nate, perhaps, that we had at Sydenham Mr. Ward and a team 
of people who knew how to set about the task. We wondered 
if we could use it, and the paper gives a definite affirmative. 
What the paper does not and cannot give and what I now 
myself give is a tribute to the ingenuity and celerity with which 
the plant alterations were carried out and new techniques 
learned. ‘ 

Mr. R. A. Fraser, B.Sc. (Assistant Chief Chemist, Benzole 
Producers Ltd.): ‘We in Benzole Producers Ltd. are naturally 
very interested in the quantity and quality of the benzole 
that our friends in the gas industry are likely to provide 
us with in future from these new processes which are being 
developed. We are therefore particularly interested in Table 6 
on page 13 of the paper. Here Mr. Ward quotes some figures 
for the benzole produced from the use of various distillates 
and oils in this process. We were particularly struck by the 
figure given under SA, light distillate, which. quotes a pro- 
duction of benzole of 0.97 gal. per 1,000 cu.ft.; in other words, 
something like 10 gal. per 10,000 cu.ft. I should like to ask 
whether this is one of the discrepancies which Mr. Ward has 
not had on opportunity to iron out. It would have been 
particularly interesting, in view of the high output, to have 
seen the quality of this benzole. I should be pleased if Mr. 
Ward could answer that query.’ 

Mr. J. D. F. Marsh (The Fulham Laboratory, North Thames 
Gas Board): ‘I want to confine my remarks to the second 
half of the paper on the “Segas” process. However, I hope 
that Mr. Ward will be able to provide some more information 
first on the temperature in the centre of the catalyst bed, 
which should be available now that a control thermocouple 
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has been installed, and secondly on the temperature variation 
in the bed during a complete cycle. These temperatures 
would be of value in facilitating comparison of plant and 
laboratory results. Next I should like to know the basis for 
the figures on the thermal efficiencies of gas production in 
Table 7. The absence of tar and the lower heat content of 
the waste gases when gasifying light distillate made necessary 
some change from the original basis that the process could 
be self-sufficient in steam, but the new basis is unclear to me. 

‘The big disadvantage in the use of light distillates in the 
“ Segas” process seems to be the carry-over of carbon in the 
gas, something amounting to up to 14 tons per day. Now, 
from a material balance it appears that about 20% of the 
carbon in the feed is deposited on the catalyst during the run 
and burnt off during the blow, providing a good proportion 
of the heat required. Thus, if that carbon is formed, it is 
a good thing that it is deposited on the catalyst bed. It is 
desirable then for more of the carbon to remain on the catalyst 
and less to go forward in the gas. Can this be achieved, for 
example, by using smaller catalyst pieces or by using upward 
flow through the catalyst bed? With L.P.G. the results indicate 
that less carbon deposition might result if more steam were 
used, as the undecomposed steam is very low and the tem- 
perature at the outlet of the steam preheater unduly high. 
Perhaps Mr. Ward could give us some more information on 
ihe effect of changing the steam:feedstock ratio and on’ how 
the optimum ratio is determined.’ 


Mr. E. R. Ward, in replying to the discussion, said: 
‘Referring to Mr. Riley’s question regarding the point of 
application of the feedstock for reforming, the answer is that 
during the tests referred to in Tables 1 and 2 it was intro- 
duced at the top of the generator. Since that time, it has 
been applied either partly or wholly at the top of the super- 
heater. Although I can say that improved results are being 
obtained, insufficient data have been accumulated so far to 
give an accurate measure of the improvement. With regard 
to the second point regarding the results we are likely to 
obtain from the use of light distillates running up to 0.75 in. 
specific gravity, | am sure Mr. Riley will understand if I say 
that rather than express an opinion, I should like to gasify 
some in order to find out. The arrangements for this to be 
done are in hand. 

“Mr. Fraser asked about benzole yield and quality when 
making a rich gas. We should like to know a little more 
about these questions ourselves, and we shall, in a short time, 
I hope, by obtaining more information about them. He will 
then be very welcome to it. I am not sure I have noted all 
Mr. Marsh’s questions, but I shall be very glad to give him 
a reasoned reply if he will give me a reminder with regard 
to them. One question I do remember. It relates to the 
basis of the thermal efficiencies expressed at the bottom of 
each column in Table 7. They were determined by dividing 
the thermal value of the gas made by the total thermal value 
of the feedstock supplied to the plant both for gas making 
and for heating. 


Russian Anti-corrosion Safeguards for Gas Mains 


. ATHODIC, Galvanic Anode, and Drainage Protection 
of Main Gas Pipe Lines against Underground Corrosion’ 
is the title of a booklet translated from the Russian by the 


D.S.L.R. and published by H.M.S.O, at 4s. 6d. As the title 
implies, this booklet contains the English translations of some 
Russian papers dealing with the anti-corrosion protection of 
conductors by electrical means. It is divided into four parts. 
Part | is a glossary of the terms used in this paritcular tech- 
nology and includes basic definitions of some of the phrases 
in common use. Part 2 deals with cathodic protection and 
describes in considerable detail how this should be carried out 
in practice. Part 3 is concerned with protection by galvanic 
anodes. Here the paper describes the choice, construction, and 
preparation of these anodes. Part 4 discusses protection by 
electrical drainage and is of particular interest since it is con- 
nected with the protection of steel pipe lines from corrosion 
caused by stray electrical currents from electric railways and 


tramways. From this section it is inferred that under special 
conditions and in exceptional circumstances cables may also be 
protected. 

The booklet combines the practical design and application 
of anti-corrosion devices with the principles involved. In parts 
2, 3, and 4, there are diagrams of actual installations and in 
some of the examples given, they are complete with all dimen- 
sions. Tables are given of permissable loading for bare con- 
ductors, the potentials of metallic ions in N/1 water solutions, 
and the normal potential, with the electrochemical equivalent, 
of metals used in anti-corrosion work. Formulae for the 
calculation of the life of galvanic anodes, their efficiency and 
the working current in this system of protection are to be 
found in part 3. 

It is particularly interesting to see whether the technology 
of this particular subject is any farther advanced in Russia 
than in this country. 
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OXIDE 


OUTCH AND DANISH BOG ORE 
SPECIALLY ACTIVATED OXIDE OF 
IRON 






Oxide supplied on loan or sale outright. 
Highest prices paid for Spent Oxide. 


Send your enquiries to 


GAS PURIFICATION LIMITED 


PALMERSTON HOUSE, BISHOPSGATE, 
LONDON, E.C.2. 


Telegrams : Telephone. 
“Purification, Stock, London" London Wall 7938/9 & 793C 


‘*KLEENOFPF’”’ 


THE COOKER CLEANER 


‘*KLEENOFP”’ 


FIBRE BRUSHES 
RUBBcR MOPS 


**KAY-DEE”’ 
KETTLE DESCALER 
for resale to the public and in bulk for works use 


* 


* 










BALE & CHURCH, LTD. 


CROMPTON WAY, CRAWLEY, SUSSEX 











































- PATENTS 
KINGS PATENT AGENCY, LTD. 
(Director, B. T. King, A.1.M.E., Patent Agent) 


Advice, Handbook, and Consultations free. 146a Queen 
Victoria Street, London, E.C.4, ‘Phone: City 6161. 





PLANT FOR SALE 


FoR Sale or for hire, Hudswell Clarke 0-6-0 Stan- 

dard Gauge Steam Loco, in good condition, 
Apply, Eagre Construction Co., Ltd., Scunthorpe, 
Lincolnshire. "Phone, 4513 (7 lines). 


PECIAL OFFER: Large quantity of new cast iron 

fullway valves, all iron parts, 8 in., 10 in., 12 in 
and 14 in. for sale. The Midland Iron & Hardware 
Co. (Cradley Heath) Ltd.. Cradley Heath, Staffs 
Tel.: Cradley Heath 66364-5-6. 


NUSED Audco lubricated valves at attractive 
prices. Send for list. Cleckheaton Engineering 
Co., Ltd., Cleckheaton, Yorks. 





PRESSURE Vessels. 32° x 8 6” dia. and 3’ x 

8’ 6” dia. for 100 lbs. and 120 Ibs. W.P. Insur- 
ance reports. Cleckheaton Engineering Co., Litd., 
Cleckheaton Yorks. 








APPOINTMENTS VACANT 


NORTH THAMES GAS BOARD 
A SENIOR DRAUGHTSMAN is required in the 















CHIEF ENGINEER’S DEPARTMENT eat 
WESTMINSTER for the design of materials 
handling plant and the detailing of associated steel 
work. 

Candidates should  ppreferably be corporate 
members of the Institution of Civil, Structural or 
Mechanical Engineers. 


Starting salary within the range of £890-£1,050 per 
annum according to age, qualifications and experience. 

The successful candidate will be required to join 
the Staff Pension Scheme. 

Applications, giving age and full particulars, should 
be sent to the Staff Controller, 30, Kensington Church 
Street, W.8, quoting reference GJ/314. 
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& A. MAIN, LTD., invite applications from 
. technical graduates for responsible work. Pre- 
vious experience of domestic appliance development 
is desirable but not essential; an ability to experi- 
ment intelligently is the essential qualification. The 
post is a senior one and a salary of up to £1,200 
possible. Good pension scheme. Apply in confi- 
dence to The Technical Manager, R. & A. Main, 
Ltd., Gothic Works, Falkirk. 


SCOTTISH GAS BOARD 


GLASGOW AND WESTERN DIVISION 
NEWTON-on-AYR AND AYR DISTRICTS 
DISTRIBUTION SUPERINTENDENT 


APPLICATIONS are invited from suitably qualific 
persons for the post of DISTRIBUTION SUPER. 
INTENDENT, Newton-on-Ayr and Ayr Distr.cts 
Applicants should ssess at least the Ordinuy 
Grade Certificate in Gas Engineering (Supply) or ii 
equivalent and should have a thorough knowlec:gd 
of high and low pressure systems of distribution 

The successful candidate will be required to assun¢ 
full control of a dstribution system serving 15,‘ 
consumers and be capable of carrying out the pli 
ning and estimating of new work. 

The post will be remunerated within Grade A.P.T 
6 (Provincial A) £640-£720 per annum with plac 
therein according to qualifications and experience. 

The post is pensionable and the successful appl 
cant will be required to pass a medical examihation 

A house is availiable at a reasonable rental. 

Applications marked *‘ DS/NA,’ stating age anj 
giving particulars of education, train ng, experienc 
and qualifications should be addressed: to ‘| 
Personnel Officer, ept. G.J., 9, George Squa 
Glasgow, C.2, within 14 days of the publication o 
this advertisement. 


















































COLOMBO GAS AND WATER COMPANY LTD. 





‘THE above Company require, in Ceylon, a 

DISTRIBUTION GAS ENGINEER with some 
production experience, and invite applications. 
Salary allowances and bonus not less than £1,500 
per annum with free married quarters and free 
passages. Six months home leave after term of 
four years. Write with full details of experience 
to The Secretary, 167, Gresham House, Oi Broad 
Street, London, E.C.2. ° 




























WEST MIDLANDS GAS BOARD 


WARWICKSHIRE DIVISION 
VACANCIES FOR TWO TECHNICAL 
ASSISTANTS, COVENTRY DISTRICT 


PPLICATIONS are invited for the above appoint- 

ments from candidates conversant with gasworks 
routine tests and preferably having experience of 
cont-nuous vertical retorts and carburetted water gas 
plants. 

Candidates should be Associate Members of The 
Institution of Gas Engineers, possess an equivalent 
qualification, or be studying for same. 

The salary for the posts will be in accordance 
with A.P.T. Grades 6/7 of the National Salary Scales 
for Gas Staffs (£640-£785 r annum). 

The posts are pensionable and the successful candi- 
dates may be required to pass medical examinations. 

Applications stating age, qualifications and experi- 
ence, should be addressed to A. Alien, Esq. 
Divisional General Manager, West Midlands Ga 
Board, Gas Street, Coventry, to reach him not later 
than December 16, 1957. 














WALES GAS BOARD 


MECHANICAL ENGINEERS’ DEPARTMENT 
SOUTH WALES MECHANICAL FOREMAN 


PPLICATIONS for the above appointment a 
invited from suitably qualified MECHANICA 
FITTERS. The applicant will be responsible to thq 
Mechanical Engineer of the Board or his assistant fos 
the control and supervision of a workshop at Head 
quarters and the direction of several types of trades 
man engaged in the fabrication of pipes and structural 
steelwork, and the overhaul and maintenance 0 
Mechanical Plant. The applicant should have ex 
perience of repairs, maintenance and installation o 
reciprocating compressors, turbo boosters and dies 
engines. Some knowledge of welding and electric 
work is also desirable. ; 
The salary for the appointment will be withi 
A.P.T. 9/10 (£795-£960). 

The successful applicant will be required to p 
a medical examination and to join the Board’ 
Pension Scheme. ts 

Applications giving full details of training an 
exper.ence together with the names of two refere 
should be sent to the undersigned not later thaj 
December 14, 1957. 


Wales Gas Board, 
Technical Headquarters, 
Gas Works, 
Grangetown, 

Cardiff. 




















































J. Swan, 
Secretary to the Board. 







WEST MIDLANDS GAS BOARD 


SHROPSHIRE DIVISION 
EASTERN GROUP 
TECHNICAL ASSISTANT (DISTRIBUTION) 


APPLICATIONS are invited for the above position, 
which is based at Wellington. 

Candidates should have experience in design, instal- 
lation and maintenance of h'gh and low pressure 
distribution systems and in the control of work by 
direct labour and by Contractors. 

The salary will be within Grade A.P.T. 8 (£745- 
£825 p.a.) of the National Salary Scales for Gas Staffs. 

The post is pensionable and the successful candidate 


may be required to pass a medical exam/nation. f 
Applications stating age, qualifications and experi- WALES GAS BOARD 0 

ence, together with the names of two referees, should 

be addressed to Mr. W. Oldham, Divisional General WREXHAM UNDERTAKING as 


Manager, West Midlands Gas Board, Sidney House, 
School Court, Shrewsbury, to reach him not later 
than December 21, 1957. 


JUNIOR TECHNICAL ASSISTANT— 
MANUFACTURE 


APPLICATIONS are invited from suitably qu: 
persons for the above position. 

The person appointed will be required to work 4 
Maelor Gas Works. Coal Gas, C.W.G. and Produce 
Gas are made here, and a supply of mine gas j 
being taken from a nearby colliery. 

The salary will be within Grade APT. 5/§ 
(£605/£720 p.a.) of the National Salary Scales fc 
Gas Staffs, according to experience and qualifications 
The post is pensionable. 

The successful applicant will be required to pas 


J. Swan, 
Secretary to the Board. 


WEST MIDLANDS GAS BOARD 


NORTH STAFFORDSHIRE DIVISION 
C.W.G. PLANT FOREMAN 
STOKE-ON-TRENT DISTRICT 


- ‘ a medical examination. ; Fi 
APPLICATIONS are invited for the position of Applications stating age, qualifications an 
C.W.G. PLANT FOREMAN, who will be | experience, together with the names of two referec Pi 


respons ble under the Works Manager for the opera- 
tion and control of three automatic C.W.G. Plants, 
situated at the Etruria Gas Works, having a total 
daily capacity of 9 mill. cu.ft. 

Candidates should have had extensive experience 
in the operation and maintenance of both Power Gas 
and Humphreys and Glasgow automatic C.W.G. 
Plants, including the control of Plant personnel. A 
knowledge of Gas Works ancillary plant will be an 
advantage. 

The possession of the Higher National Certificate 
in Mechanical Engineering, or other suitable quali- 
fication, will be advantageous. 

The salary will be ‘n accordance with A.P.T. Grade 
8 (£745-£825 gl annum) of the National Salary Scales 
for Gas Staffs. 

The post is pensionable and the successful candidate 
may be required tc pass a medical exam nation. 

Applications stating age, education and experience, 
together with the names of two referees, uld be 
addressed to Mr. J. E. Stanier, Divisional General 
Manager, West Midlands Gas Board, Etruscan Street, 
Etruria, Stoke-on-Trent, to reach him not later than 
December 21, 1957. 


should be in the hands of the undersigned not lat 
than December 21, 1957. 


J. F. Ltoyp, 


Engineer and Manage 









23, Salop Road, 
Wrexham. 





















NORTH WESTERN GAS 


WIRRAL GROUP 
TECHNICAL ASSISTANTS (PRODUCTION) 


APPLICATIONS are invited from suitably qualifi 
persons for the above pensionab’e appointmer 

at salaries within Grade A.P.T. 7 (£705/£785 p.e. 
Applications, on the official form which can % 
obtained on request, should be returned not la: 


BOARD 


















3. Swat than Monday, as wg 6, 1958, to the Gene: 
‘ ° Manager, N.W.C.B., irral Group, Hind Stre 
Secretary to the Board. Birkenhead. 
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Oil free ... trouble free 


HOLMES-CONNERSVILLE BOOSTERS 


The Holmes-Connersville Booster is 
of extremely robust construction, and with very little 
maintenance gives continuous trouble-free service. 


Working pressures of up to 10 Ib. per sq. inch. 


Full details in 
Publication No. 36/5 


GR 


W.C.HOLMES & CO. LTD.- TURNBRIDGE : HUDDERSFIELD 


C8279 
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The Road to the Isles... 


VIAA “T&T” 
<a | (ar ie SPECIAL CONVEYOR 


This special **T. & T.’’ Conveyor is rapidly 
loading fertiliser at Newcastle on to coasta 
vesse's bound for Scot'and. Mechan cal hand- 
ling has in this instance turned value'es: 
waste into a profitable sideline, by reducing 
handling costs. 
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T. & T. WORKS LTD 


T. & T. Conveyors and Elevators make your work easier 


and reduce your handling costs because T. & T. give you BILLESDON, LEICESTER 
the benefit of their world-wide experience on many hun- 
dreds of large and small installations of every possible type. Tel: Billesdon 261. Grams: ‘Conveyor,’ Leiceste 


Write for leaflet G.J. or ask for our technical representa- 


tive to call. London Office: 39, Windsor House, Victoria Street, S.W. 


Tel: Abbey 6085. . For r 
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solely 


A complete range of Filter ao 


for the Gas Industry |= 


SIMPLE EFFICIENT 


Plenty Filters are made in a range of sizes from |” bore 
to 24” bore, suitable for all pressures. 

NO tools are required when dismantling for cleaning 
purposes. NO gas pockets can collect in the filter and 
NO spillage can occur when opening. 


ROBUST 
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PLENTY & SON Ltd. 
NEWBURY, Berks. Design registered 


Telephone : NEWBURY 2363 (4 lines) cond protected by 
Telegrams : PLENTY, NEWBURY. world-wide patents 
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PAINTS and ENAMELS 


for all the 
needs of the 


CAS INDUSTRY 


For many years, British Paints Limited 
have maintained a Technical Division 
solely to study and meet the varied paint- 


ing requirements of the Gas Industry. 


As a result, British Paints Limited are 
expert in this field, supplying paints, 
enamels and protective finishes scientifi- 
cally formulated to satisfy particular 
purposes—whether for the protection of 
structural steelwork and gas holders, the 
decoration of premises, or the stove- 


enamelling of domestic gas appliances. 


Whenever it is a matter of covering any 
surface consult British Paints Limited. 
Experienced Technical Staff will advise 


on the spot, if necessary. 


Gas Holder, St. Anthony’s, New- 
castle upon Tyne. Painted with 


BRITISH PAINTS LIMITED #8 oe ee ie rere 
of The Northern Gas Board 
PORTLAND ROAD, NEWCASTLE UPON TYNE, 2 


LONDON ~- SYDNEY °* ADELAIDE ~- TORONTO * DURBAN °* CAPETOWN CALCUTTA TRINIDAD * NEW YORK 
OUR WORLD-WIDE SERVICE IS AT YOUR DISPOSAL FOR THE ASKING 





GAS JOURNAL ~**. DECEMBER 1], 1957 


é Gas Liquor mansiaeie -* 
one of your ieitiabee p 


if so 
— plant 


Decarbonation unrivalled. 
Product 26% NH, w/w. 
Continuous in operation. 
Install it, forget it. 


NEWTON, CHAMBERS’& CO. LTD. 
THORNGLIFFE Nr. SHEFFIELD 





